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CHAPTER I * . 

( ^ ' • • ' ■ " ' ' 

* \' • INTRODUCTION 

/ ; 

Backgroupd *• . 

In a sixrvey of 'eye movement research in reading, -Rayner (1975) 
'clainfed that, until recently^ researchers "were satisfied with con- 
ducting mere descripti\wustudies dealing with gross questions about ^ 
t>ehavior, a t*^nd^hat fell ♦in 'line ^ith the behaviorist emphasis 
upon studies 'of observable behavior,. In recent y^ars, however, 
researchers have again become interested ,in eye rooveBxent studies 
as a methodlof gaining* insight into theoretical issues conqerning 
visual processing during reading. Research design has been con- ^ 
^tructed not to gather statistical evidence to merely describe eye 

• ■ ' •/ • • • • 

movement behavior, but rather to find evidence for or. against .certain 
theoiretical J.ssues of impbrtance to /reading research* Though' eye 
\ ' rooveiient* technology is still lacking in many respects, and indeed * 
can still be describoicl as »ci;'ude for many purposes^ it nevertheless 

, - . ^ 

has improved tremendously in sophistication since the turn of the « 
century. 

Eye movement reseaych in the area of syntactic processing is 
one area wherfe advances in eye movement technology,^ cbupl,ed with 
• recent revisions in mama's ^nderstandihg of the structure of iMguage,"* 



•are shedding light uppn psycholinguistic processes in reading. 
Goodman (1969) r has stated, "Understanding of the reading iftrpcess 

^must dep^ upoil . understanding how, language Works and understanding ' 
how language is used^ that is how language §nd thought are inter- 
related" (p. 11) . The researcher has .regrettably few tools with 

^ which to objectively investigate these processes. Goodman used 
the analysis of oral reading miscues as a basic tool for studying 
the- interactions of language and the mind. Others use studies in 
speech processing to determine how the brain works With syntactic 
information (e.g., Jarvella, 1971; Fodor, and "Sever, 1965). 

Eye 5>ov^ent and eye-vx>ice span (EVS> re^arch is - another metfiod 
by which the researcher can obtain insigl^t into Wlnd-lemguage opera- 
tions, a method that hajs particular significance to the visual process 
of reading. Sojae recent studies, many originating from the psychology 
laboratories of Cornell University, have been defilighed tb investigate 
the relation bc^tween syntactic\structure and the movement^ of readers* 
eyes. Though the number of investigations ift this area is small 
(less than twenty-five) , preliminary findings seem to indicate that 
two major 'syntactic factors are influential upon eye movement: 

predictability and "chunking." Sentences %Aose 'btruc^ures are 

'* « • 

more predi9table, due to their familiarity to the reader seem tcJ 
allow the>.reader'« pye-voice span to increase, while 'less familiar 

sentence structured have a decreased span. Syntactic "chunking" 

* ^. * - - 

seems to be an internal process by which the reader ahalyzes syntactic 

• ' * ». * ^ 

structure. This process, is apparently reflected by the eye-voice 

i ■ ' ^ ^' V ' • 

span, 1 which tends to terminate at the boundaries of structural^ chui^s 
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such as phrases^ and clauses. 



3. . 

» • ^ ' 



Purpose * ' " 

The pvurpose of this study was to investigate the influences of 
''boundary reading and predictability upon the eye-voice spans of high 
and low ability renders at the high school level. ^ 

Hypotheses ' ' 

» Five hypotheses were 'proposed. The first tw dealt with the 
relationship between EVS and phrase imd clause boundaries. , . * 

1. Tire eye-voice* spans of both high and low ability readers ' • 
^tend to^ terminate at phrase £md clause boundaries. 

2. High and low .ability readers will have the same mean 
percentage o/ EVS terminations at phrase and clause boundariea. \ 

The third was proposfed to help rei^ite this study to pa^i research. 

3. ^ Mean EVS. of high ability readers is longer tljan that of ^ . 
low ability readers^ * ' ' ^ 

.A i , 

The fourth and fifth dealt with the interaction of EVS with 

. <^ ' - - ' ' ' , . • 

different sentence structures. ' • • 

/ • ^ 

4. - The EVS of both high amd low readers is longer in sentences 
with aore, predictable sentence structure patterns tham in sentences 

with less predictable structural pattdSms. ^ . ^ 

5. EVS of high readers is more responsive to sentence sti*uctiire 
than the EVg of low readers, as^demonstrated by a greater aunount of 
EVS length adjustment ixi the high reading group than in the low 
reading .group. 
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^ *^ ImportSance 



^ » 

Very little research has been done using syntax as a variable 

in the study 6f eye movement with average and low ability readers. 

Predictions fon^ing the hypotheses of thip study were largely de- 

• ' " / • . 

rived "from a' few studies dealing with young children, several college 

level studies/ and one study by Schlessinger (19694 done with adult 
'readers of Hebrew, it was hoped that the; findings of the present ' 
study,; whether or not they indicated great differences in perfoinnance 
oh the part of the two* san^le groups,', would provide a clue into the 
workings of syntactic analysis within thf readers' minds, and, in 

• conjunction with similar studies, would contribute to the under- 

• Standing of this aspect Qf- the reading- process • 



\ 

Definition of Terms 



.A 



jgX£-voice span : ' the numBer of s^quenthrifc^rds a reader is ' 
able to report after the. point at which a stimiaus paragraph ; is 
jrtemoved from sight during ooril reading. 

Syntax; "The way morphemes are joined together, feo make, larger 
units— words,, phrases, clauses,, and ultiiAtely whole sentences" 
(Pyles and Algeo, 1970, p.. 133). in the present study, the dis- 
tinction between deep |ind surface syntactic structure was viewed . 
as irrelevant. If, however, a distinction must be 'made, the syn- 
tactip' units studied were surface in nature. • 

Mo^^e predict^le and less predictable sentences ; , a more . 
predictable syntactic pattern is more likely to be constructed by 
subjefcts in af cloze-type-.teiit than a less predictable pattern. For 



5. ' 



tHiaf'stxidy, right-eiilbedded sentences were hOTOthesized to be more 
predictable and left-embedded to be less predictable , in accordance 
Witt) findings by Levin and Kaplan (1970) ^and Levin, Grossman, Kaplan/ 
and Yang (1972) • * • 1' 

• * Boundary jfea^ding (or chunking) $ ♦ a hypothesized tendency of 

. . ♦ ' • i ' i ' ' - ; 

visual perception during reading to process sentences According to ^ 
surface* structure phrase and clause constituents* 

Hi^h and low ability readers ;^ high readers are defined as 
-scoring In the top^quartile af their grade in* schoo} according^to 
results on the Total Reading Score of the Cooperative [ English Test , 
Form 28^^^1960 Revision • Low readers are^ defined" as scorfhg in the 
lower quartile on the same test, o 

Targ6t sentence ; a sentence containing either a right- or> left-^ 
embedding, and appearing in a reading selection.. Each target sentence 
was^ assigned a predetermined critical, point. 

Critical point: a predetermined point in a target sfentehce ' * 
at %rtiichr, du^ng oral reading, the reading selection«is removed from 
the subject's view. \ i ^ 

^ ' ^ AssuBg)tl ons • \ ' 

' ^ 

A key assumption in this experiment was ti^ eye movant r^flicts 
internal syntactic, processing. At fade value, this would appear tp be 
logical presup^sitlon, and indeed, research^ sterns to support it. 



-^^logia 
The eiut 



ct relatioh of eye movement to pirocessing is however, not ^et 
fully established. A'related assumption Hias that a shortened eye-' 
--"-yoice span indicates that the reader is having difficulty i^ pro- 
cessing. Since this ^tud^ tried to procedurally ^ualize all other 



» variables, it w^s assumed that the difficulty involved, was syn- 
tactic in nature.; ^ ^ * 

Anotlier assumption involved in drawing conclusions from -this 
research wss that oral reading essentially involves the same in- 
ternal processes of syntacti^ and semantic analysis as does si;Lent 
reading, and that the^ refeujts of this study could be generalized to* 
silent reading. It was assumed that oral reading is composed of two 
related\ but distinct, processes, those of silent reading and of 
speech- lA order to read.with acce|table intonations, the reader 
must, use his silent reading abilities 'to gather information to the 
ri5ht of the word which is actually being read aloud. A span is 
^us created between the word being pronounced and the word upon 
which the eyes are looking. This span, the eye-voice spa^n, is 
ther^forp* apparently quite closely related to silent reading ^ 
processes p ; 



can be, drawn from the 




- Limitations 

Key limitations to the conclusions that 
results of this studjf include the limitation* of ' technique and of 
Assumptions; eye-voice span is infjtuencW by many factors 

'than syntax' (legibility of material, figure-grduhd contrast of 
printed matter, purpose and attitude* of reader, among others), kll 
of which ^st be t^raken into account by the fesearche:: and by t^ose 
who examine his findings. Differencejf in eijuipment ilsed and methods 
of fteasuring eye-voice *span ma^ also influence t:he rasults. 



CHAPTER, II , 
REVIEW OE, LITERATURE- ' ' 



• Th^ focus of this revieif is on two areas of psyc^linguistic 
research: syntactic processing and the .use o'f eye. mcji^ement research 
to invest^^gate jnternal syntactic and semantic procesUs. A brief 
historical survey; of the use of eye movement in readifig research 
introddces the subject. A.discus,§ion of the chunk theory of syn- 
tactic processing is followed by surveys of. eye movenient research' 
xn the- areas of surface chtinJcing and transformational!; deep gtruc- 
tures^. The effects, of predictability of syntax upqn lye movement ' 
and the eye movements of high and low ability readers in relation 
to syntax are also discussed. The review is concluded with a dis- 
cussion of eye-voice span measurement techniques. . ^ 

* • , , 

Historical Development 

Since the discovery of the existence of saccades (eye movements) 
•by>rench>oculist Javal ^1879), numerous researchers in the fi^ld of 
reading have investigated the relationship of eye movements to in- 
ternal processes. ^As early as 1922, some researchers recognized that 
a relationship existed between the .mind, the eye, and the content of 
a passage being ' read. ^ Jvidd and Buswell (1922)/ two ia^wrtant early . 
eye movement 'researchers r argued that, ['Eye movements are but external 
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manifestations of an* inner condition which 'is set up in-^^e central 
nervous ^ystem" (p. 21), apd that eye movements were related to the 
reader's attempt to j^rodess visual material. 

In his survey of eye movement research in reading/ Rayner tl975) 
'noted that, ^fter an early interest in^uch^issues as word processing, 
subvocal speech, information processing during^'fixations, and other 
critical theoretical matters, feye movelnent ^Researchers , tended to limit 
their studies to>mere description. Dxiting the late twenties until 
the late sixties, such-'researchers wer6 interested in eye ^movement 



pattern differences betw^n readers and in attenqpting to train eye 
movement behavior *as a method of in^jroyir^ reading. The relative 
lack of significance in the results of\ these studies led. to a decline 
in eye movement research. Noting that there' were 40% fewer eye move- 
ment studies in readi)ia in 1947-1957 than in 1937-1947, Tinker (1948) 
concluded: ^ \ 

^ f-ltr-^iio^ a stirvey of the. literature that the 

^ study of eye movements in reading* is to some degree reaching 
'fthe stage of diminishing returns. Relatively few of the 
recent experiments dealN^ith fundamental problems. . I .The ~ 
future, of eye 'movements in ^reading does not appear to be 
too promising*... What we need now is less activity by dil- 
ettantes who are inadequately prepared to se^ th6 fundamental 
problems and unable to design, suitable experiments in tlie 
field. (p. 229) ^X.^,. " ' p 

Recent yfia^s have seen a return to the^ utilization of* eye move- ' 

ment and eye- voice "span^ as tools for inveatigatiing processing. Under f 

the assumption t^at movements o^-the^eye reflept or jire related to 

internal process^^, researchers are studying these processes using 
♦ 

eye moviements. One such area of processing during reading which is- 
.under study is syntax. ^ ^ . ^ 



It is difficult and dangerous to attempt to draw anything but 



very tentative c^dlusions ftoni the present hai)dful of eye movemeat 
and eye-voice span studies on syntax. Yet, as interest buildS for 
• the. construction of a thoroughly documented model of the reading 
Process, such studies way provide a key to the J.nt:e^al processes 
involve in reading. Eye movement measurement is' rapidly becoming 
a mpre exact, science and provides information which is easily 
quantifiable and totally objective.' ^ . 

Eye movement in reading must not be seeAt.§s a constant mechanical 

movement whiah^is basically unchanging. The eyes move in a flexible 

^ • ^* 

patten^ vhich is responsive tb the content^ and structure of 'material 

being read, hany factors enter into' the reading process which com- 
plicate findings. For instance, it is difficult to distinguish be- 
tween purely syntactic and purely semantic context. In the nature 
of the casre, such a distinction seems to be very diffi,cult; if not 
iii5>ossible. Another factor which may contaminate findings is the 
physical layout of test sentences: researchers must take into ac- 

r 

coi^t/the fact that this will affect\eye movements. . 

% significant .amount of research remains to be accomplished to 
establish a cle^ link'between the internal syntactic processes - 
during reading and eye -movement. Yet, the research that has been 
done seems, to indicate that the understanding of such^a^linJd will 
be of great value to all who wish to better understand the reading 
'process. 
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^Chunk Theory of Syntactic Proeessing * ' 

/ " ^ ' - 

/ .* . 

. Gibson (1965), in describing the. progression of a ^hild from 
spoken to vnritten language, claimed th^t there are three phases in / 
this proceskr each of which involves different- types of learning / 
tasks^. They are: * ' * 

1. learning' to differentiate symboli; ' ' 

•' 2. learning to decode, letters to soiinds; 



^ 3\ using progressively highTorder units^^ot structure (p^ 317). 
The last of these phases is pf prinpry concern to this study. \s 
Gibson pointed out/ linguists are in general agreement that a 
heirarchy exists in language 'composed of units of various sizes 
and of differing sophistication. Agreement' is not so general, 
hciwevet, on the matter of jdist what the. units and heirarchies are, 
or on how these are related to t^ie percef^tual processes. 

Gibson argued that the smallest' peri^eptual unit in written 
slanguage is not the single grapheme, ^siaice there does not seem to 
•be a l^tter-by-letter sequence of processing during reading, S^e 
referred to research whiqh shp^^ that tachistoscopic flashing of 
a word in a letter-by-letter sequence iS' fir less efficient than 
the flashing of the conaplete wcJ^d;^ Instead of the grapheme, Gibson 
(1965) argued that spelling patterns are the basic unit in witten 
English. "The relevant, graphic unit is a. ftinctional unit u>f one 
or more letters, in a given position within the word, which is in 
corres^ndence >ith a specific pronunciation" (jp. 329) • 

In a f^rthef study of these grapheme-phoneme correspjmdence 
units, Gibson, Pick, Osser,-iana Hasanond (1962) attei^pt'ed to • 
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substantiate this concept as a valid definition of the reading 
process: 

The hypothesis advanced is that the reading task is 
•essentially that of discovering higher-order invariants, 
the spelling- to-sound correlations . ^ These are c^instants . 
. which, are presumably discovered by exposure to bbth the 

^ graphic and phonemic stimuli at t^ same time and in ' 
t different contexts, so that inv/iriint combinations ! can 
^ be recognized in many different vords. .{p. 555) 

They predicted that skilled readers should be able to visually 
discriminate letter-groups forming pseudo-words better if they ' 
were constructed according- to standard English spelling-to-sbund 
i correlations rather' than if ^hey were not so' constructed, or only 
partially so constructed. Results confirmed these predictions. 
# If it is true, as these studies seem to show, that the 
phoneme-grapheme, Correspondence is the basic unit of written^ > 
language used in the reading task, it is certainly also true 
th^t largeir and more complex units also exist. . the concept of 
the "chunk" as a unit of immediate mettory was first proposed by ^ 
Miller (1956). He- proposed and offered evidence to support* the 
hypothesis that ^the informational capacity of short-term memory 
was iSfaiteii to,a certain number of "chunks", of information" ("The 
Magi9al Number Severi J»lus, or Minus. Two" yas the title of his orig- 

^ inal article and specifies the typical nianber of chunks) that 

- ' « . 

could be held for,. immediate recall. A grapheme or phoneme might 

be considered one chunk, but higher-order levels of chunks also . 
exist, according to Mi;ier. Though no. person could Tje train^ to 
exceed t^e "magical number," anyone could be taught to enlarge thj"~ 
size of his chunks. 
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^ ' In order to speak jao'^e precisely, therefore, we must 

recognize the importance of grouping or organizing ; . - ^ 

^ the Jxnput sequence into units or chunks. Since the 
, . memory spaA is a fixecf number of chiAiks, we can in- 
crease the number of bits of information that it con- 
tains simply by'^building /I.e., training a sfubject>'to 
^, have/ larger arid larger chunks, each chunk containing 
' .mare information than before, (p. QaX^^^-N**^.^ 

Simon (1974) contested the'^-'Hjonstant capacity ip chunks" » ^ 

. " ' , ' • . ^ * ^' . > 

aspect of Miller's hypothesis, claiming that as the number of 

/ inforination-bits in eachtchunk ^ets lArger^ tjhe number of ch^inks ' 
^^t^"t can be 'held in short-term memory tends to becpme-s^^iJLler. - 
S^v.erkl studies cited demonstrated this^tendency as subjects 
prbgres^sed from one-syllable words to familiar phrases of six 
^o ten wor^s, e?^ch of these phrased being coriside^^ed a chunk., / ^ - 
Simon does conciq^ie, however, .that "the psychological reality of 
the chunk has been fMfly well demonstrated" (p; 487K 

According to Lfevelt (1970), Milfer stated in- a 1962 stu^y 
that the phrase might be the natural unit, or chunk, of" speech ' A 
processing. A number of studies, were directed at investigating . 
this possiWlity, the most promising of which utilized a "click 
* procedure." Researchers superimposed clicks on recordings of 
continuous speebh, then requested subjects to report. <where they \ 
perceived the position of the click to he. Assuming that a true 
perceptual unit would exhibit^ tendency to resist -interruption, 
Fodor and Bever (1965)^ hypothesized^ that* the subject^s would tend 
to perceptually dislocate the click ttoward, but not beyond, majojf 
syntactic bounckaries. They found that their hypothesis predicted 
the direction of click dislocation in 66% of the erroneous responses 
Of the tota^ responses, lo% were errors. Sever ^ Lackner, and K^rk' 

* r ' ' 't 



(1969) criticized this study for .dealing only with sG^fabe str^c- ' 
tural boundaries.. Wir^own study ^s^des^gned to test whether the 
click procedure pointy toward the eiistende of underlying, kruc- 
tural (mits in sentences,; where the surface clause boundaries did ' 
; «ot coincide with the underlying, structural divisions. Results - 
indicated that the svijectiye Report of click lo<;ation tended to 
be attracted toward underlying structural boundaries' when ,they ' 
, coincided With naijor surface boundaries, such as subject noun. • 
phrases and object -noun phrases'.. 

A further-^udy by Bever, Kirk and Lackne^ (1969) on the 
psychologl^cal reality of linguistic segments utilized galvanic . • 
Skin response (GSR) to shocks administered a^ing Continuous speech. 
GSR seemed to be related to clause stn^cture, as response .was larger 
at the end of a clause than at the beginning, L»d the response, to 
shocks.at the.end of clauses aecrelsed as a function of the clause 
length. ' .• ' • ' ■ ^. . 

• . in another :attempt to investigate syntactic segmentation, 
•Levelt (1970) tape-reco^ded sentences.and' added a background of . / 
.-White noise, sdtjects were asked to write down as much' as they 
>ard.- Welt, found that^ lar^e speech-perceived chunks tended" to J ' 
be the same as the major phrase and clause surface consiitu-eni^; 
but that no apparent relation existed between^'the minor ihu^ks and ' 
minor constituents. • . ' 

9bm research involving short-term -nemorV «ld syntax in con.;. / 
nected speech his also indicated that syntactic 'structural units . 
my have an influence on memory. Jarvella (1971)^ and Jarvella an*d 
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Her»an (1972) had st^j.^ts listen to long.i^rtages connected 
dis^ours^; The passages ^were interrupted to test the- sub j^cts • 
-recall of the speech. Findings indicated that sent;nces are pro- 
cessed clause by clause,' for a high percentage of listeners were 
able, to exactly recall-^only the »ost tecenUy heard clause. Recall 
Of previous cla,^es and sentences indicated thut they had already " 
undergone semantic analysis, and «»«• exact wording was forgotten . 

^ Clearly^, great deal of research remiins /tb be accomplished " 
in determining the exact ;role of chm^ing of linguistic input. 
The actual psycholcjgical reality of such chunks appears^to be well 
established by' a number of expe^J&nental techniques, but the exact 
role of these syntactic^ units. is yet to be determined'. Further 
'research is also needed- in deterain:Uir heirarch4es^volv*d in this 
linguistic chunking pjcQcess. • ^' ' , ? 

Syntactic Chunking atnd ^e Mov^taen^t 

An area of syntactic influence oA. ^ »ove«,^„t in t/hich rfe- ' 
searchers have done a significantSamount of study is that of phrase, 
and clause boundaries, aite their relationship to eye movement and 
eye-v6ice span. , S^h research pronjises .to' be of great, value in 
investigating such theories as that of Gibson (1965) , wfto proposed 
that maturation in use of -language ii a proc'ess in Which a child 
USPS progressively high-order uni'ts^ of syntadtic- and semantic' it ■ 



structure. ' I 



Jildd ^d Buswell (1922) theorrzed that readers frequently 
slowed down rate, of reading in order to group a difficult sentence' 



into meaningful phrases. They were able to point to several 
examples from their studies which may, have been illustrations , 
of this, but np systemafic atten^Jt was made to analyze this' 
""any furtfher. " . ^ 

""^^ ^ ^® °^ ®^ movement and syntactic 

boundaries has b^n done at Cornell University, and representative 

/ 

Studies are found in Levin and. Wiliiams (I97O) . Kennedy (1967), v * 
for example^ studio iregressive eye. movements across various types • 
of intra-sentence boundaries. He found that regressions (backward 
eye movemen/) , tend to take place within, rather than ^cross, such 
boundaries, and that the stronger the boundary, the less likely a 
' regression will cross it. ' Weak constituent boundaries (such as . 
that between an adjective and the" noun which follows) are much more 
likely to be crossed than a strong' boundary'; (such as ,tlAt between a » 
subject phrase and a predicate phrase) . . 

' m a study designed to^^^ine eye-voice span in &cti^ &nd' 

jpassive sentences. Levin and Kap^n (1968) scored their results 

\ ^ ■ ' ' J- 

'for the tendency of eye-voice span to end at syntactic boundaries, 

t ■ 

iThey found this tendency to be highly significant, as. 361 out of 
563 eye-voice span ^recordings termiriated at a major boundary. A 

la'ter study by Levin and Kaplan (1970) used active sentences, ^, 
- - •• ^ ' ' - 

variously constructed of two word phrases, three word phrases, and 

\ ' . • , , 

four wbrd phrases. ^With all three tj?>es of sentence^ subjects 
(consisting of indi, 4tJg, 6th, 8th, 10th graders -and adults) showed 
a tendency for eye-voice span to terminate at phrase boundaries. " * 
Since 'there was no dififere'noe in number of eye-ybice 8|>an terminations 
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at boundaries between the\hree types of sentences, this result 
could not be simply explained away as a function of phrase length. 
■Further,, "when readers inserted words into their spafts- that wefe 

not really in the text, these insertions jJs^plly completed 'iihrases" 
(pp. 123-124) . • ' . ^ 

Schlessinger (1969) , agreeing with Gibson that readers t^nd to - 
chun^ sentences into phrase units, predicted tfeat these chunJcs, 
or units, of reading would be determined by the ^ammatical struc- 
ture 'of the sentence. R^efs, in attempting to segment the sentence 
would read khead to the end o* a group.pf words which constituted 
such a syntactic unit. Thus, the eye-voice Span 'would reveal the 

» ^ " 

"unit oj -decoding," since the syntactic stnictures themselves wouldj 
determine' the size of the span, v . ' 

This concept of the eye-voice span as a fle^jible Mechanism, 
increasing or decreasing according to the dictates of gtammatical 
structure, was supported by Schlessinger 's own findings that readers 
tend -to read ahead to the end of phrases. * Working with Israeli 
students in the Hebrew langiiage, Aessinger Constructed sentences • 
similar to the following: 

' "The woman teacher, who had taught hljn Latin, was very pleased," 
He reasoned. that reader's eye-voice spans would tend to end at major 
syntactic boundaries-, such as after "teacher "Latin," and "pleased," 
•as well as at minor' syntactic boundaries. These minor boundaries, 
which Sciilessinger calls "dhairi boAdaries, " are sentence constit- , 
uen£^ which "being ignorant of the subsectuent words, ^he reader/ 
might taJce to be the last word in a syntactic constituent" (p. 29) 
» . • 

' ' : • 



••WDman" and "him" would be'phain boundaries in the -example, sentence. 
The results of the study showed that the readers' eye-voice spans 
tend^ to*terminate at boundaries two-thirds of the time, signifi- 
cantly abo>/e the one-half result/ dictated by change (since , one-half * 
of the words were at such boundaries) . ' , , ; > , . 

. A further study by Levin ancj Turner (1968) ^Iso Supported this 
concept that a reader's eye-Voice span is not fixed, but expands* 
and contracts with phrase boundaries; The researchers measured e^- 
voice span in sentences with active or passive verb phrases. They 
found that-the eye-voice span df mature readers expanded with pas- 
sive phrases and contracted with active phrases, but that in both 
cases the eye-voice spaiv tenSed to terminate at phrase i^undaries, 

A ro©re recent article, by Rode (1974), noted thatf "children 
in the acquisition stage of the i^eadingT^ process appear to be much 
more constrained than adults in their ability^ -use conceptual or 
linguistic cues to guide their reading" {p. ^126). Rode's study was 
designed to ex^unine the ability- of children in the acquisition stage 
to^use syntactic cv^es in the form of phrase and glause boundaries. 
While her s*udy was primarily Qoncerned with the developmental 
aspect of use of these syntactic units, it did demonstrate that 
readers as young as third graders tend to read in phrase \mits, 
and that^ fifth graders show an increasing tendency tb terminate 
eye-voice span at clause boundaries ♦ 

It seems apparent that the eye. movement studies cited above, 
as well as several studies involving auditory perception and syn- 
tactic chunk boundaries, do not require explanations of^yn tactic * 



processing offered by transformational grammar , theory/ Thus, the 
chunking model of syntactic processing, which does not<-T^ire- 
the use of' a distinction between deep, and surface structure, id 
rapidly gaining support from researchers, despite the fact that 
for some years trans fonnatiional generative grammar* has been the S 
accept^lMpproach -of ma^ny linguists tp the mental pro^^sses in- 
volved in^ dealing with sentence's tru6ture.^ Fnture research in • 
^ye inovem^nt may^-well prove to be of vital 'iioportarice in this cop- 



troversy . ^ 



Transformational Grammar and Eye Movement 

Despite, the .acceptance 'of 'transformational generative grammar 
among linguists during th? 1960 "s, very little work has" been, done 
C9rrelating. transformations, ("those processes which Convert de^p^ ' 
structures into intermediate and/or surfac^ structures/' Jacobs / 
and Rosenbaum, 1%8, p. 23)' to eye movement eye-voice span. 
The theoBetical fouridati.on for such studies has be^n laid, hbwevet,' 

and several important auditory perception jst^udies have bee^ kone in 

' ' ' ' * - ' \ • , 

this area. * ' , ' . ' ' ^ cv*-. ^ 

^ In an important tJjieoretical work which attempts to deal with \ 
the relation of perception to' trimsfortotionaX. syntactic structure, 

Bever (197 0) proposed « mo^el of speech perception. 

y , .* ♦ . ■ 

ACTUAL • •/ , PERCEPTUAL - . ~ . .INTERNAL STRUCftjRE 

-. SEQUENCE- • -DEVICE,.;." ' ' OP SENTENCE ' 
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The stimulus sentence is analyzed by an auditory perceptual device 

which "isolates the internal structtire coa^monding to each lexical ^ 

s^<J"i5^|^' 288) , that is, breaks the seiSnce into its constituent 

intermediate and deep^^^tructures. The process of syntactic analysis 

continues^ until th^ sentence^ is broken down ^ its deep, or semantic, 

strufcttire, "the form in which sentences are understood and memorized" 
(p. 287). 

^^^^^J^^iejggeration o^ the perceptual device is of consequence to 
auditory perception |knd eye movement researchers". Preliminary re^ 
search wasj=arried out under the working hypothesis that the per- 
cegtual^vice involved in aiudittfary perception would be directly 
rented to the number of transformations involved in the surface 

-^-grammatical structure of a stimulus sentence . For exaii?>;e, according 
to this.hj^thesis, a passive sentence would be lore difficult to 

— undargt^^^^^^^ ^^^n^^ e dug jtg^e-^e xtra^transforM tj^n^^ 
involved in passive constructions. This difficuity wopld be evidenced 
in investigations into the perceptual device worJtihgsto analyze the 
sentence into its constituent structtir^s. Fodor ^and qartett (1966) 
reviewed the evidence for such claims and concludek that it was 
unconvincing. They^ argued that this relationship between gramnaticaVi 
rules is "abstract" rather than direct. Pearson (1975) /also pointing 
out that auditory perception studies sia^ly do not support the liypoth- 
edis that "as surface structure* form approaches deep structure form, 
comprehension is facilitated" (p. 158) , rejecte^tfi^ transformational 
generative theory of language and opted ftr the "chunk" model dis- 



cussed earlier in this paper, a-^el he labelled "Conceptual, 
Abstraction." ^ \ , ' 
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One key study in auditory perception based upon transforma- 
tionaa grajamar was^e by Podor and ^ever (1965). The researchers- 

I 

constructed stimulus sentences such as the - f ollowing^ 

"That he was happy was evident from the way he smiled." 
.The sentences were then segmented according to the rules of trans-' 
fonnational grammar into their deep constituents, as fbllows: • 
-"that he was happy" ^ ' "evident, from the" way he smiled" 

"he was happjr" "from the way he smiled" ^ ' 

k 

~ "was happy" ^ "t^e way he smiled" 

"was evident from the way he smiled" ' 
. "the way" . «he smiled" 

in an effort to find whether these segments are related to perceptual 
units utilized by listeners, the investigators ^attgn^ed to find 
whether. the units would rJsist interruption^, thereby pr'eserving ' 
their. integrity. Podor an4 Bever theortxed that if jthese were^ 
actually units, a subject, l^pon hearing a click placed Inside one 
of these units, would tend^^o perceptually move the click toward 

• : • ' ' <^ 

•'.the end of the 'unit. This procedie was oriiinated by Ladefog,ed 
knd Broadbent (196t)) in an investigation of 4hon#s as speech 
perception jaiits. * . ' \ 

The researchers found- that the subjects; 
click (by reporting its occjurrence during listening to a sentence, 
incorrectly as far as^placement in thp sentence is concerned) toward 
major transformational unit boundaries in only 53% of the responses 
recorded^ not a particularly important figJire. The only syntactic 
boundaries which tfere deinonstrated to be signifigant by this study 
wer« boOH^ies between clauses. 
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subjectively moved the 
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The result of this stu^y was a factor in i'odor *and Garrett's 



(1968) rejection of the hyp«|>thesis^at study of perceptual units; 
*»ould confirm a .direct relaiidnbetwaen n«ro»W*.<«w .1. 
- of transformational gre 

^ Mehler^j^ei^iWcarei (1967) investiga^ the relation of 

, surface and deep structure constituents' to ^eye movement. The 
researchers constructed ambiguous sentences, the interpretation of 
which differed primarily at the surface phrase structure level 
(e.g;, "they gave her dog oandies..:-) or the deep structure level 
("the shooting of thb hunters...") or both levels ("they are sur- 
prising authors..."). An optical ap^atus was use^ to obtain eye 
fixation, patterns for each sentence, "it was found "that for the 
sentences with-sn^face structure differences, noticeable differences 
exis>ed in the fixation patterns. No such large differences were 
evident for the sentences with only deep jtrjjuJlure ambiguities. 

From these rather meager finding^, it is apparent that no direct 
reia^ionship has yet been established between the' syntactic analysis 
proposed by. the transformational generative linguists and eye move- 
ment. If anything, eye movement and speech perception data seem to 
demand a differen\theory altogether". More research is needed - 
specifically designed to probe the iink: between perceptual chunking 
and its relationship to internal' processing and the structure if 
language . ' • 



Predictability and . Eya>'a6giaent 



A questibn of wjor* importance in- the study. of «ye movemenV 
and syntactic, constraints deals witH.diAerences in i^ders* 



strategies in dealing with di£feren,t^ types of sentences. How, £or ' 
instance, dp the ^ye movements or 6ye-voice span of a reader en- 
•countering a passive sentence differ from -those of the ^ reader 
• dea^lngjwith an active sentence? Even more, i^nportantly, why are the 
eyb movements di^ferenfSr similar? 

-l^^ '' , ■• ' _ i • • " ' '' ' ~ 

/ ^ «3oS^^PolSO»"«Sve come out of recent eye movement studies ' 

/ »• ■ ' ^ . *' 

is -that predictability of a syntactic structure influences ey6-voice 

• ■ / * * 

span. Stated directly, eye-voice span'ippeai^ to be longer when the 

reader is deaJTing with syntactic structures yhich are niore familiar , 
to him and about »«iich he can make -certain^ predictions, than with 
those whietrll^e less familiar and, therefore, less predictable' in " 
structure and content. * * ' . 

In a preliminary test to examine this hypothesis. Levin and 
Kaplan (1970) g*ave subjects a series of sentenc,!^s with right-embedding 

(relative clause modifies the object of the main verb; e.g., "The 

^ ' ■ % 

girls saw, the child that Bill teased on the picnic") or left-embedding 

» * / * ' j ' ^ 

(relative clause- modifies the subject; e.g., "On the picnic the girls- 
that Bill teased saw the. child. "i.' E^ch embedded clause was deleted,- 
and a blank left in its place. The subjects were told to fiJLl in 
the Ijlanks so as- to form a grammatical sentence. The subjects filled . 
the /blanks to the right of the verb with embedded clauses 70% of the 
time; to the left o^' the verb 33% of "the time. The. researchers con- 
eluded that ^right-embedding is more ofteji expected than left-embedding,- ' 
and that, )is a result, eye-voice span would be longer '^in the region of 
embedding after a main verb. •Tests to determine the validity' of t^is 
hypothesis showed th^t, indeed, eye-voice gpan «as an average two 
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words greater with, the pore predictable i:ight-embedding than with 
the left. • . ' (■ -v * 

A furthe? similar study by r*vin, Grossman, Kaplan and Yang 
(1972) also indicated that right-embeddings are more expected than 
• left-embeddings. Seventy-eight percent of the responses to a, cloze- ' 
_ t^5e^test were right-embeddings, while only 33% were left-embeddings. 
The experimenters went on to obtain eye-voice • span measures af five 
critical -posi^ons (i.e., black-out points, signified in example ^ 
sentences here by slashes) With each. of three sentence types: 
sentences with left-embeddings (e.g., "After the delay/the visitors/ 
that/the guard/escorted met/the aide from the office of the governor."), 
sentences with right-embeddings ("The butcher/chose/the meat/that/the 
cook/put in the bottom of the freezer.")", and sentences with right- 
embeddings withf an introductory phraSe similar to that of the left- 
embedded sentences, used as a check against possible contamination 
of results due to placement of critical position ("On the trip/the 
bump/ jar red/the furniture/that/the movers carried in the back of the 
truck."). - Results indicated that eye-voice spans in right -embedded 
sentences were longer than in left-:embedaed frpm the second critical 
position. through the fifth, an^ that the introductory phrase did not 
affect the span, indicating that placement of the embedded phrase 
-does nlot^appear to be a relevant factor. 
• In a second experiment, the researchers expanded the numbef of 
critical j^sitions, to .eight and again found differences in^ eye-voice ^ 
span to^be significant in the region of embedding. 

In an eye movement study dealing with right- and left-embedded 
sentences, Wanat (1971) measured duration and nujnber of fixations. 
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He found that the time spent on the less predictable left-embeddings 
was significantly greater than^hat spent on right-embeddings. Wanat 
concurred with the research already cited that, this greater amount 
of visqal attention was evidently due to the left-embeddings being 
less predictable structures. 

Research\n -syntactic predicteibiWty and eye movement has also 
been carried out with active and passive^ constructions.. Clark (1965) 
had found that the latter parts of passive . sentences (the subject 
and verb) were highly constra/ned by the beginn/ng of the sentence 
(the Object) , thus making the end of passive sentences relatively 
highly-predictable. Active sentences were found to have relatively 
'independent beginnings and endings: their Second sections (verb and 
object) were .not highly predictable^from their first sections (the " 
subject) . 

Levin and Kaplan (1968) hypothesized from these^ findings that 
• the eye-voi^e span should increase \n the middle of jussive sentences 

because of the higher predictability and that no increase should be 
, noted in active sentences. Paragraphs were constructed with test 
Sentences embedded in them: ' 

Passive: "The cute chubby boy was slowly being wheeled by 

the maid along the narrow lane to the country store." 
Active: ' "The brash tall man vis -certainly bping loud at the 

meeting of the ne^ group, on the main canpus." Jp. 253) 
Both passive and active sentences had structurally ^identical first 
halves, critical "light-out" positions were chosen. Findings sup- 
ported the hypothesis, as eye-voice span in passive" sentiences grew 

"■ 32 
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. longer at the critical positions locatfed at the verb, the positions 
where a reader would first realize he was dealing with a passive 
construction. The *ye-voice span in the active sentences r^j^ined 
constant. 

Although Wanat (1971) found that active sentences required 
slightly less visual attention than passive sentences,' his findings 
V corroborated those of ^jsvin and. fCaplan. 

In almost all areas of the sentence, the active score /i.e., 
duration and number of fixations7 is lower than the corresponding 
passive score,... In those areas yhere the structure of the pas- - 
sive form is more predictable tl^n the active /i.e., the middle, 
. or verb/» the passive requires less visual attention.,- <p, 55) 

Wanat found that "taken as a whole, the active is processed somewhat 
more smoothly than the passive" (p. 54).. His conclusion was based 

on a sljjfhtly larger number of regressive eye movements- in passive . . • 
sentences . 

From the above findings, it appears^that the^ passive cdnstruc- ' 
tion, as a less familiar sentence form, requires slightly more visual 
processing than the active, except in the, area of the main verb', 
where the reader is- able' to increase eye-voice span due to the 
constraining powers of the object on the subject. These seemingly i 
contradictory findings clearly^call for more research on this subject. 

Wanat and LeVin (1968), experimenting with agent-deleted (e.g., 
>^"The boat was piloted by the harbor.") and agent-included ("The boat 
ywas piloted by the helper.") passive sentences, found that eye-voice' 
span is greater with the agent-included sentences. They reasoned' 
that this was due to the fact that agent-included sentences are 
clearly more familiar and predictable speakers of English. 
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Wanaf 8 (1971) eye movement studies extended this investigatibi 
and again found that: 

Sentences containing phrases 'whose structure is more 
predictable by the !|entence context ^.e., agent-included? 
require less visual attention than sentences containing 
phrases whose structure is less predictable, (p. 55) 

Agent-deleted^passives were found^ to have more regressive fixations 
than agent-included, though both had an equal number of forward 
fixations . *■ " . . - 

Clearly findings considered here indicate that eye movements 
:,; are heavily influenced by pr^ictability or lack of predictability 
involved in specific syntactic constructions'. A significant amount 
of further research 'is needed to clarify certain finding^ involved, 
in passive and active constructions, however, as well as to extend 
our knowledge <:onserning various othe^ hitherto ignored, sentence 
patterns and their effects on eye movement! * 



Eye Moverfbnt of High and Low 
Ability Readers and Syntax 

• Although a larger amount of research has been accoit5>lished to 
cpmpare the eye movements, of high and low ability readers, very 
little has been done using syntax as a variable. Since eye movement 
may b^ a key- to our 'understanding of the visual tnjrception process 
in reading insofar as syntax i^ . concerned , and since. a faulty syn- 
tactic unde^tanding may be the cause of (or at least a factor in) 
certain cases of poor reading ability, it would seem important to 
survey the work that ha$ been 'done. 
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* .'S-.! ■ , a»«^^^^rreader-4Wthe second, f^^^J^ixth grades undergoing 

•r-rar-nilVin-the-blank" test. Six single word alternatives were • 
\ • ^en for each blank. He found that low readers spent ^re tim^ ' 
■^^^^ ^^^^h readers looking at possible answers^^Hich were gram- 
matically unsuitable (e.g., looking at a verb when a noun is 
. needed) . He concluded that low readers are not as aware of syntax 
as high readers. This conclusion was hardly surprising and could 
have been obtained by a standard test of syntactic knowledge without 
the eye movement camera. ^ 

>in a study discussed previously,^ Schlessinger (1969) tested 'high 
and low readers for the tendency t6 terminate eye-voice spa^ ^""^"7 
syntactic boundaries. This tendency was found to exi-^t at approxi- 
mately the same rate for each group. 

y 

The field remains otherwise open. as far as eye ' movement, , syntax, 
and high and low ability rfeaders*«te concerned.. > Perhaps further ip- 
vestigation will show syntax as reflected by eye movement to b^ a 
relatively unimportant factor in the study of differia^es btetween 
high and low readers. More likely the eye . movements of remedial ; 
readers will be found tb re^ct to syntax in a fashion similar to " . ' 
that of youn^^r^r beginning readers. • .. . ' 

Eye -Voice Span 



Use of the eye-voice span (EVS) , the number of consecutive words 
a subject is able to say after visual presentation of .reading material 
Eas beep obliterated, has been a familiar technique of eye moj^nt 
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measurement 'for many years. Classic studies using, this technique, ' 
such as Judd and Buswell (1922). and Fairbanks (1937), are familiar 
to almost everyone acqu/ainted with the «ield of reading. 

In more recent year?, this simple technique has not been dis- 
carded complet;ely in favbr of more sophisticated technology. Ihstead 
• it has been used a valued tool by researchers, especially in the 
area of syntactic processi;ig. Eye-voiqe span measurements have 
shown thkt eye movement in reading is not a constant mechanical 
movement which is basically unchanging, "^stead, the eyes moT^f^ih 
. a flexible pattern which *is responsive to the content knd str^cture ^ 
of material being read. The EVS is especially responsive to sentehce 
structure and seems to be an indicator of ease- in internal processing. 

The standard clgssrcion technique of administering an EVS measure- 
ment is by manually covering the reading selection with a piece of 
cardboard or file card.' More exact mpthodk suitable for research " 
include the rear screen projection technique (Levin and Kaplan, 1968)', 
the springybox technique- '(Neisser, 1963)^ and tl^ two-way mirror 
technique (Rode, 1964). The first method^ involves tlje projection ^ 
of a reading selection upon a ground glass^ rear projection screen ' 
similar to those used in microfilm readers. The experimenter 
oblitei^es the ,visual presentation by simply switching off power , 
to he." projector light.. The spring-box developed by Neisser contains 
. the reading selection printed on a card inside the box. * At^the de- ^ 
sired critical position, the experimenter flips a switch to cover the 
seledtipn with a spring-pofwered lid. Rodeo's two-way mirror bdx ^ 
allowed the reading seltection^to be. seen through a two-way mirror 
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when a light inside the bo;t was turned on. Turning o,ff the light 
Aaaediately removed the selection from sight. 

One of the finest modem studies utilizing evs was performed"^" 
by Levin and Kaplan to determine whether, eVS was affected differently 
by active and passive constructions. The following, list of techni- 
. cal concerns in EVS measurement is"* drawn primarily from that study: 

1. Target sentences {the sentences in which 'blackout of the 
' stimulus is to occur) must be pro^rly, constructed so that only one 
♦ variable is pfes^eiit. For instance, i^.the Levin and Kapfan study, 
target sentences were st^ructurally identical except fc^passive and 
active constructions. Vocabulary was also controlled. " 

. 2. Target sentences must be. embedded in paragraphs of four to 
five sentences (at least) which are unrelated in content, so that 
context can give no cues as to the words after the target ^int.. 

3. Since studies Jiave shown that subjects tend to scan the ' 

,first line^of a selection before reading aloud, th^ target sentence 

• v' , * ' 

must not be-^first. ^ 

^ ^4. To insure that subjects do not become "conditioned to ignoring 
thm-fst sentence of paragraphs, filler paragraphs must be con- . 
strMcted in which black-out occurs in the first sentehoe. 

. 5. TO be certain of statistical valfdity, a large nmjb^r of 
paragraphs must be used in different random presentation orders. 

6. Preliminary exploratory investigations may be necessary 
to find the best critical positions. 

7. Am^Tle room must be allowed before aad ^ter a criticiil 
position. Levin and Kaplan allowed at least three words to precede 
and eight to eleven words to follow the critical position. 
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- 8. Size of letters should approximate that in texts.- 

9. Levin and Kaplan utilized a fixation point, which appeared 
on the projection acreen indicating where each.paragraph would begj. 
This eliminated the problem of the subject having* to search tl^ 
screen every time a new paragraph was "exposed, thus allowing time , 
to briefly scan the paragraph and p<5*sibly influence the results. 

10. -Contrast between letters knd background should be low 
enough to prevent visual after-images. 

number of methods of con5>uting EVS exist, none of which has 
' thus far shown any significant difference in quality of results. 

The standard eye-voice measurement, the number of words after the 
-critical point reported orally, has already been described. Levin 
and Kaplan (1968) called this the Recall EVS. 

They also incorporated another computation, labelled the 
Recognitibn EVS, into their stMy. A list of Individual words, 
some of which were the words following the critical position and 
some of which were words yisually or semantically similar to them, 
was construbted and administered to the subject after the subject's 
report of Recall EVS. 1?he subject^ was instructed to choose any 
words from the list which were repognized as having been part of 
^the reading selection but which had not been reported. This tes^. 
was designed as a control for guessing and for the subject being 
too conservative. « 

Another EVS computational tecjwrt^ was used by Rode (1974) . 
Called Corrected Scoring, a subject's errors in recall EVS were 
labelled "miscues" and analyzed a6 to syntactic and semantic 
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correctness. Rode found that 62% of the miscues were' correc^in both 
areas and used th? results to further estadilish her, findings with 
' Recall EVS. 

Geyer (1968) measured a temporal eye-voice span, the time 
needed to pronounc^ words remembered after the critical point. 
He found that the temporal EVS tends to remain constant at approxi- ^ 
mately one second. , - 

Eye-voice ^pan measurement, which for mamy years was seen by 
researchers as an outdated instrument- of minimal va.lue, is now 
being used as a variable in the study of «uch areas as iwfifi^tion 
processing d^iring^ reading, development of letter perception,, and ' 
syntactic and semantic processing of sentences. It is apparent 
that such researc^i, &ised upon the assuii?)tiion that .externally * 
Observable movements of the eyes are a major •clue .to internal 
processes, will, be a valuable contribution to the formation of 
theories of reading based upon those processes. 



Summary 



4- 



At the present time, .a great amount of research is still 
needed to clarify the relation between internal syntactic an^ilysis! 
and perceptual devicias such as eye-voice spaa measurement in order 
to determine the value of such devices in the development and support 
of theories of 'reading. While it is apparent tliat eye movement 
during reading does reflect surface syntactic constituents such as 
phrases and clauses, even with novice readers, more research of the 
subject is necessary to confirm the phenomenon, and the present' study 
sought to do so at the high school level. 

A. 



More importantly, the presenfe^^tudy attempted <^o expand know- 
ledge concerning the external MTf lection of vinternal processes 
involved with the reading of more and less predictable sentences. 
Previous research in the area, proving to be somewhat oontradictory', 
had failed to clarify the^role of predictability of grttmmatical 
structure in readings and it Mas hoped that this study woyld clar'ify 
some of the issues involved, especially in regards to how higher ^ 
and lower ability readers would deal with the right- and left- 
embedded structures. 

Lastly, the study recorded and ajialyzed differences between tlie 
high and low ability reading groups when dealii^g with both syntactic 
constituents and with more and less predictable sentence structures, 
with the purpose of -Oietermining' how each group grappled with the' 
syntactic problems involved. ' . 

A, . ■ 
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CHAPTER III 



METHOD 



The primary purpose of the first two hypotheses of this study 
was to examine the tendency of the eye-voice span of high and low . 
ability high school readers to terminate at phrase and;clause 
boundaries. A seconS p^urpose, de«lt with in the last two hypotheses 
was to determine whether a relationship exists between students' 
reading ability and their eye-voice span flexibility when encounter- 
ing more and less predictable sentence structures. The third 
hypothesis was designed to confirm findings of older studies in ( 
regard to the EVS of better and poorer readers. The following 
questions were asked: 

1. Do the eye-voice spans of readers tend to terminate at 
phrase and clause boundaries significantly more than predicted 
by chance? • " • .^^^^ 

Is there a significant difference in. tendency to terminate 
eye-voice spin at phrase and clause boundaries between high and. low 
readers? 

3. Is there a significant difference in the average eye-voice 
span of high and low readers? 

4. Is there a significant difference in the average eye-voice 
span for students reading more and less pr^ictable sentences? 



/ . \ 5. .Is there a significant difference between high and low 

readers iA regard to their adjustment of eye-voice span length 

i *■ 
between more and less predictable sentences? 

Manville High School is located in the Borough of Maiiville, 
somerset County, New Jersey, a suburban community comji^sed primarily 
of blue collar vorJcers who are second and third generation descendents 
of immigrants from Eastern Europe. There are no black and few 
Hispanic students in the. high school . 

The participants in this study were randomly drawn from the 
upper and lower quartiles of the tenth grade and included 25 girls 
and 35 boys, a total of 60. Average age ^s 15 years, 2 months,' the' 
range being from 14 years, 4 months, to 15 years, 11 months. 

Subjects were chosen and assigned to one of two groups according 
to their results in the Total Reading subscore on the ^Cooperative ' 

English Test, Form 2b, I960 Revision. Subject^ in the upper quartile 

A ■ 
were assigned to Group I*. Subjects in the lower quartile were as- 
signed to Group II. Np students who scored in the middle two quartiles 
were chosen for this. study. ' *" _ 

No intelligence test was administered to* the subjects, but 
chronological ages were checked against grade placet tq insure 
that all students were in approximately the expected' grade for their' 
age. it was believed that this would adequately insure that both the 
very low and very high ends of the I.Q. range would tend •to be elimi- 
nated. It was not believed necessary to administer an intelligence 
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test solely for-«ihe sake of this study, as the study was more 
^ concerned with reading achievement than with intelligence per se^ 

r 

Measurement- Instruments ' 

In order to choose subjects and assign them to experimental - 
groups, a normed reading achievement test was utilized.. After " 
subjects were randomly chosen from.a list of "qualified students 
and assigned to either Group I (high readers) or Group II (low 
readers), ^ specially constructed eye-voice span test was individ- 
ually administered to each student. 

Reading Achievement 

Description and Reviews » — ' , 

The Cooperative gigjLigll S!£^ <i^60 Revision), Level Two, is a 
test designed and normed for gretdes nine to twelve. It consists of 
two-forty-minute sections, one for reading and the other for English 
expression. Only the Total Reading subscore results were used in 
this study. 

Reviews of the test appear to be highly lavorable. -Feldt 
(Buxos, 1965), for instance, "has no hesitancy in strongly recom- 
mending" the test, (p. 554), as h^ believed it to be well constructed 
and statistically very sound despite a need for more research on the 
predictive validity. Though Lorimer (Euros, 1965) pointed out that 
the norms* are based largely on small rural towns and -egresses / 
reservations about a small number of the reading 8aiii>les, sh6 claims 
the test is "ppbably the best on the mar)cet" (p. 556) .' ^ 

/ 

/ 



. The Veading^section of the test is coBposed of two subtests: 
vocabulary and reading comprehension. « vocabulary section con- ' 
tains 60 items, each of which consists of a word out of^ context"" 
. and four choices of possible synonyms. ' The reading comprehension 
• subtest also contains 60 multiple choice questions concerning - 
reading selections. The selections vary in length frop, 60 to 300 
words and cover a wide range of subject material. 

^w. scores are reported for vocabulary, reading con^^hension " 
(wHich is largely unaffected by reading rate), and the rate of ' 
..comprehension. By. referring to the proper scale in the interpreta- 
tion manual, the three raw. scores can then be transformed into 
percentile ranK bahds". A total reading percentile rank band can 
also be obtained by combining the raw scores of the subtest and 
referring to. the proper scale in the manual. 

Alternate form reliability is reported in the technical report 
as being .94 for tfie -total Reading Score on Form 2B 6f the test. 
Reliability measures. for the subscores arl also reported: .89 for 
vocabulary^.78 fc^r- con^;ehension, and .87 for speed of comprehension. 

The technical^.manual provides information oh only one study'of 
the predictive validity.of the 1960 Revision, Which was carried out 
at the. college* lev/el. Results on Form IC administered to freshmen 
were correlated with results on ^gular English .tests during tlie 
following semester and resulted in a .67 correlatipn.' Numerous 
.studies of the predictive arid concurrent validity of the" earlier 
fdnns of tbe^test are al/o reported, with correlations ranging from 
the. thirties to the low seventies. ' " ' 
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Adngnistration of the Cooper&tive English Otest.— 

The Cooperative English Test, Form 2B, had been administered 
to all tenth grade students at Manville- High School during the^fall 
of 1976, and the results wre in the School files. Results had been 
obtained Using tenth grade spring norms, since the publishers of 
this test have made only spring norms available. They warn that 
this may result in a tendency for scores to be somewhat low, but 
this effect was deemed to be of minimal importance to the present • 
study. The administration of this test was a pfct of the regular 
program of the English department, each Eng-Msh .teacher giving the u 

« 

test during class time in two fifty-minute periods or three fortyr 
iainute periods. ^ 

Results of the TotaJ. Reading subscore were used to place each 

student in one of* three categories : * * * 

L 

1. High readers: those whose raw score results placed t^em 

V' • 

in the upper quartile, according to the norms reported in.-the test's 
technical manual. \ ' \ 

2. Low readers: those whose results placed them in tlie lower 
quartile, according to the norms reported. ' ' \ 

3. All other Subjects (i.e., those in; the middle tw^feirtiles) 
were disqualified frdm this, study. , 

From each of the first two groups, thirty students were chosen 
at random to be subjects. .High ability 'readers were assigned ^ 
Group I and low readers, to Group II. 



Eye-^Voice Span Measurement 



Scan Box . — 

t ■*• 

A scan^ box similar to that described by Rode <1974) i<as 
constructed to facilitate measurement of ey?-voice span. A two-way 
sheet-plastic mirror was positioYied at the top of the wood frame 
box so that when a small/lg^t bulb inside the box was turned on, 
a small shelf neaV it became clearly visible through thTTlastic. 



With the light off /^/contents of the box were not' visible. 
Reading selections were placed on the shelf. When the light* was 
extinguished, the plastic functioned as a mirror and the '.reading 

. sele<^bn was not. visible. ' ^ ' . J 

( 

After a reading selection was ^placed in the scan bix through 
an aperture in the back, the experimenter activated a hidden switch 
to turn on the light. As the subject read the visible reading • 
selection aloud, the experimentei* waited until a predetermined 
critical position in the selection wak reached. He then turned off - 
the light, removing the seleotibh from the subject's view. The ex- 
perimisriter then recorded the last word of the rfeading" selection 
which the' subject was able to accurately remember. 

Target Sentences . — . ■ - 

• ' ,f 

. Previous studies, notably Levin. and Kaplan (1970), Wanat (1971), 
and Levin, Grossman^ Kaplart, and Yang (1972), discovered that pre- 
dictability seemsasto play a key role in the eye-voice span of si^jects 
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reading right- and left-embedded sentences. . It was for this .reason 
that these two sentence structures were chosen to constitute the ^ 
target sentences. • » 

Twenty sentences of each type were constructed (see Appendix B) 
for the purposes of this study, with vocabulary sin^Me so that poorer 
readers would h^e little difficulty in oral reading. Each target 
sentence >,as maie up entirely of three word phrases and clauses in 
order to facilitate statistical treatment of subjects' tendency to 
ienninate eye-voice span on the last word of syntactic structures 
(i.e., boundary reading). The use of such short- phrases and clauses 
was seen as having little effect on the^boundary reading results, as 
Levin and Itoplan- (1970) had. previously compared three, four and five 
word sentence components and bad fornjd' no qualitative or quantitative 
differences in tendency to read to syntactic Jxjundaries. 

Both right-embedded and left-embedded target sentences" were \ 
cori5>osed to consist of six phrases of three Wds each. The first • 
pdrt of each type was an introductory prepositional phrase followed 
by a three word noun phrase containing the subject. Left-embedded 
sentences then had a restrictive clause modifying the subject," ^ 
'followed by a-vefb phrase arid two prepositional' phrases. The right- 
embedded sentences had the verb phrase positioned ijinediately after 
the noun- phra'se. f The direct pbject.in the verb phrase was followed 
by a modifying^ res^ictive clause, and two' prepositional phrases^^e " 
located at the end of th^' seAence.- In the following^xaoples,. the " 
slashes indicate syntactic boundaries as used in this study: 



■} 



41 



Right-embedded: After* being fired/ the discontented 



^ Prepositional 

worker/ threatened a foreman/ wH6 was - Ending/ near the 

f • _ * 

^^^^ • Restrictive ' Prepositional 

gate/ of the factory. 

Prepositional* 



Left-embedded: 



After the class/ roos^ of us/ who had 
Prepbsitional jftoun Restrictive 
attended/ enjoyed a meal/ at the dii/er/ near the school, 



Verb 



Prepositional Prepositional 



Five critical positions, at which /the reading selection wouW 
be removed from the subject's sight/ ^re ^osen. The locatiohs of 
theqe critical positions are underlin/ed in the examples ajjove. • ' 
Four right-embedded and four left-enijedded sentences wer^ placed ^ 
in. each critical position group, nuLered Critical Position One 
through Critical Position Five, in/ order from left to right in the 
sentence. Each sentence was a8si(fee<^only one critical posi^idrT; 

Reading Selections . — 

A previous study utilizing >ye-voice span Aeasureroent (Levin 

' I ^ f 

and Kaplan, 1968) found that iubjecbi tend to scan the first line'^ 
of a reading selection befori b6gi|i,iing;to read it aloud, a factor 
which would Xnfluence thp/ e^e-voice' span . As a resiilt, target 
sentences were embedded in selections (see Appendix A) composed of 
four or five sentences and were" Mver placed^ at the beginning of a 




42 



selection.. Ai;i targeVsentences ended at the right margin of the 
paper &o that placement in the line would not become a factor in 
^ the eye-voice span measurement. All sentences were unrelated ih 
• topic so that the subject's 'use of " contextual clu^s ffon previous 
sentences would not affegt his eye-voice span in the target sentence! 
In order to insure that the s(ubject did not realize that the first 
^ X sentence of each sel^cti^n was never the targfet sentence, fil^ef 

paragraphs were constructed which contained rio target sentence, but 
.in which the scan box light was extinguished durina|keiding of the 
^ . first sentence, it wasrhoped that this procedure would lead the 

subject to pay close attention to eaclT sentence . 

Each critical position was preceded by at least three words on 

. .. ■ r 

the ^same line and was followed^by at least eight words on that line. 
• ^.--.5«Pvi|^^ndJCaplan (1968) had found this amount sufficient to avoid 

5 i' ' - , inte^rf erence with the, left-to-right sweep of the e^^es across the 

■■' " ■ ' '\ 

* '-'-target ^tence. E^iofatory investigaitions perfbrmed aa*a pro- 

aP^iminary^ to t±iis-^tudy..alSS . found* tl^^ the above structure" did not 

interfere with £he;^tibjects'. eye-vbice, spans* • " * 

Selections, tj^^ with-pica-sized lettering, on "white paper 

t ■ ° " j - " ' ' • ' 

which was then fastenett to cardboard. Ughting was adjusted so that ' 

the print was clearly^i^^ible but 'did not;''r^kv6 an ter-image . 

A total of forty-lij^e, paragraphs were c«j)nstructed: ' twenty con- 

tained target sentences wj^^^eft-embedded st^ctureaf twenty cbn- 



tained target sentences wi|th right-embedded structures; and f^e were 
filler paragraphs- with no J^rge't sentence. Paragraphs were numbered 
According to structure: LE 1 Wiving a left-embedded target sentence, 

ERlC ' ' ' ; 
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RE 1 a right-embedded ^get sentence,' and F 1 being a filler 
paragraph. Sentences numbered 1 to 4 were assigned Critical 
Position 1; 5 to ^, Position 2; 9 to 12, Position 3; i3 to 16, 
Position 4; and 17 to ,20, Position 5. 

Two examples of reading ^elections<;follow. The, critical 
position, in each is underlined, though, of course, it was not / 
underlined in the copy used for testing. Since the actual reading' 
selections were typed on paper Which was eleven inches in width, 
the present margins are insufficient to print conplete lines 
exactly a« appeared during the test. Instead, slashes are used " 
to indicate the line divisions. ... 

re'i \, 

Let's not be unhappy ab<3ut this. Whilts you're on the ' 
tennis court, you shouldbe enjoying life.' Rabbits eat 
only/ plants. After three weoks twa German armies attacked 
American troops who were . stationed near the town of Saint 
Martin./ Some reasons are good, some not so good. If you 
take up bridge to make new friends, play the game^f airly. 
GermaV bombers were doing great daaag6 to English cities, 
but thep radar began to be used to ppot enein^ planes. 



T 



r 



My father called Paul and* me togeth/r. , Everyone who passes 
fhe entrance examinations may begin college work in/ September. 
During the film most people t:here who sat forward missed the 
argument in the back of th^ theater./ Why don't -you send John 
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and me copies of this photograph? The fruit from our garden 
is enough to support t^e entire/ ° family for most of the 

winter. We call Fred, John, Paul and Marty the "Fantastic 
Four." .f , 

♦ 

The Fry readability nomograph was used to determine the grade 
level of the reading selections. The average grade l^el was 
determined to be* 7.0. In a pilot study, when reading selections 
were found to contain words which proved to be very diffic^uit to 
the subjects, the reading selection was'rewritten with the trouble- 



some word deleted. 



Administration of Eye- Voice Span Procedure .— 

t 

^ Eye-voice span tests were Carried out during November and 
December of 1976. 

• • Each subject was seated in front of the scan box and informed 
by the ej^erimenter about the ey^-voice span measurement procedure 
and the operation, of the scan box. The following inslflructioA? were . 



then *read: 



^his procedure is called an eye-voice span test. 
Wherv^I turn on the light inside the box (Turn on "light), - 
you will see a paragraph through the two-way mirrbi. 
(Turn off- light.) Begin reading, the paragraph aloud ^m- 
mediately. At some„ point in the paragraph, I will turn A 
^ff tiie light ax^^ will no longer see inside the box. 
K since, most people's eyes trav€>l a little bit ahead of 
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their voices when reading aloud, you will probably 
remember some wq^ds past the point where the light - v | * 
wa;s turned off. Say them aloud. 

"There are^35 pa£%igraphs in this procedure. The first 
three are just for practice. While each sentence will 
make sense by itself, the paragraphs are made up of un- 
related^ sentences. ^ ■ ■ 

In order to familiarize the subject with the procedure and put 
him at^ease, three fille^ paragraphs were used to, begin., Results 
on filler paragraphs were nok^ecorded by the experimenter. After 
the completion of the practice paragraphs, the procedure wa^ carried 
ou^pintil fifteen LE and fifteen RE Selections were completed. The 
selections were chosen in random order from** the shuffled pile of 
reading selections. * ' • - 

The, experimenter 'used a spirit .duplicated score sheet. The 
score sheet contained all 40 target sentences, numbered to cor- 
respond with the reading selections, and with critical'^points 
underlined. The experimenter circled the last consecutive word 
remembered by the subject after the critical point when* the scan 
boK light had been extinguished. He then proceeded to the nfext 
reading selection. The entire testing procedure lasted between, 
fifteen and twenty minutes. ^ 

Scoring of Results and Statistical Analysis 



A scoring sheet for results was filled out for each subject. 
Information on the. sheet included tlie subject !s assign^ number 
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(Numbers 1 to 30 w^re in Group I and Nu«bers''31 to 60, were in 
Group II.), his cooperative English Ttegt 'Iv.^«^ Rekding raw score ^ 
and his age. Eye-voice spaii lengths were recorded for both left- 
and risht-embedded sentenced at each of the five cri'tical positions. 
Terainations of eyp-voice span at phrase boundaries were marked with 
a plus sign and all other- terminations with a minus. 
The following residts were tabulated: 

1. Average eye-voice^pan %oz Group I, Group II and Total 
Subjects - ^ ' ^ ^ 

2. Average eye-voice span for each critical position for ^ 
both groups and total . ' V 

3. Average eye-v*ice span for each critical position of 

right- and left-embedded sentences for both groups 
xmd total ^ 

\ 

4. Average eye-voice span for left- and' right -finbedded 
sentences for both groups emd total ■ 

5. Percentage of positive terminations for both groups " ' 

^ and total , . 05 ♦ . . ' 

^ 6. Percentage of positive terminations at each critical ' 
position. * . . ^ 



In, order to determine thej statistical significance of the 



hypothesized differences, t-t^sts were calculated for each 

hypothesis. ^ ^ ' 

S , ■ ■ ■ 




CHAPTER IV 



RESULTS . 



Hypothesis 1, 

Hypothesis 1 was concerned with whether tl^e eye-voice spans of 
readers significantly tended to terminate at phrasH^ and clause 
boundaries. ^ 

Mean percentages of EVS terminations at phrase and clause 
boundaries were calculated for high and low readers and for the " 
sample as a whole. Percentages were calculated.= for wch^critical 
position and at all positions together. These ^results were sub- 
jected to t-tests of significance against a chance percentage of 
33.3 (since one-third of the possible EVS terminations wete at 
syntactic boundaries). Table 1 lists' the results. 

As pred'icted, the EVS of all readers at all^critical positions 
significantly tended to terminate on the &st word of phrases and ' 
clauses. ^Terminations at syntactic boundaries act^ounted for 57.5% 
of the total terminations. Both Group I and Group '11 readers' 
exhibited such tendencies to slightly different averages: 60.9% 
/for the high readers aiid 54.1% for the low readers. 

EVS significantly terminated at syntaAic boundaries at earfh 
■ critical position for the ^ntiH sample of 60 subjects. The mean 
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TABLE 1 

MEAN PERCENTAGES AND t VALUES OF EVS- TERMINATIONS 
AT SYNTACTIC BOUNDARIES 



Critical 

Position" Total Group 



Group I- , - ' "Group II 

(N=60) (N=30), ' (t}=30) 

Mean % .s.D. _ t^ Mean % .- s.D. t^ Mean % S.D. t^ 



1 


39.6 


20.1- 


1 

2.43 


41.0 


22.3. 


1.89 


38.2 . 


17.8 


1.51 


2 


if 


18.8 


15.57 


70.0 


18.5. 


10.87 


72.2 


19.5 


10.93 


3 


62.5 


21.4 


10.57 


63.5 


24.8 


6.67 


61. .4 


17.7 


8.70 


4 


48.9 

• 


20.2 


5.9,5 


56.0 


, 20.8 


5.98- 


41.7' 


17.0 


2.71 


5 


62.6 ' 


16.6 


13.67 


6ff.2 


19.1 • 


10.01 


56.9 


11.2 


11.54 


All 
* 




















'S7.5 


. 10.0. 


31.71 


60.9 


10.3 

9 


14.68 


54.1 


8.5 


13.40 



*Por 58 degrees of freedom, a t value of 2.00 is needed. for the 5% ^evel of confidence. 

b • . ' ■ , 

^ For 29 degrees of freedom, a t value of 2.04 is neede^d ,for the 5% level of confidence. 

Note, t- tests taken' for each group alp each critical, position tested the acj^l mean EVS 
percentage against a chance percentage 'of 33.3. • 
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percentages of such terminations ranged from 39.6% at Critical 
Position 1 to 71.1% at Critical Position 2. 

However, not all results at each critical position were 

ft * 

significant. High* and low riaders considered separately both 
failed to significantly demonstrate termination at boundaries 
for Position 1, the first critical position in the target' sentences. 
At each of the four subsequent critical positions, significant^ 
. chunking was noted. 

^ Hypothesis 2^ 

Hypothesis 2 was concerned with the possibility of a difference 
in tendency to terminate EVS at phrase and clause boundaries- between 
high and low ability readers. 

• - In analyzing the significance of differences between the means 
of Group I and Group n at all critical positions combined, the over- 
all hypothesis that there will be no significant difference between 
high and low groups in EVS terminations at syntactic boundaries was- 
rejected (T^ble 2) . The mean percentage of EVS termination at phrase 
or clause boundaries was 60.9% for-Group I and 54.1% for Group 
and ^he t value indicated a significant difference between the two 
groups at the .05 level of confidence. 

However, when each critical position was examined separately, 
thjree out of tile five critical positions showed no- difference between 
high and low readers. In Critical Positions 1, 2, and 3, readers in 
lAh groups revealed no significant difference in ^rcentage of- ter- 
minations at phrase and clause endings. At both Critical Positions 
4 and S, Group; I readers showed significantly greater percentages of 

5V . . 
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• TABLE 2 

' # 

MIAN PERCENTAGES AND t VALUES OF DIFFERENCES 
BETOEEN MEAN PERCENTAGES OF EVS TE^lNATIONS 
^ . ' AT SYNTACTIC BOUNDARIES 



Critical 
Position 



Group I 
Percent s,D, 
*(N=30) 



Group II 
Percent S,D, 
{N«=30) 



J 

1 


41.0 ■ 


22.3 


38.2 


\ 17.8 




2 


, 70.0 


■ 18.5 


72.2 


.19.5 


*L45 


3 


63.5 


. 24. ? 


61,4 


17.7 




4 • 


56.0 


20. a 


41.7 


17.0 


2.91 


5 


68.2' 




56.9 


11.2 


2.91 


All 


60.9 


3.1 


•54.1 


. . 2.6 

1 


2.79 



^For 58 degrees of freedom, a t value of 2.00 is 
5V level of confidence. " 



needed • for the 



58 



ERIC 



^ 51 



terminations at Syntactic boundaries. At Critical Position A. 

^ I 

Group^ I subjects tfenninated 'at a phras^* or clause ending an 
average 56% of the target sentences, con?)a?red with 41.7% for the 
Group II readers. At Critical Position 5, Group I Icored €8.2% 
and Group 11,56.9%. 

Hypothesis 3 ^ 

.Hypothesis 3 was concerned with whether there is a significant 
difference between the average eye-voice spans of high and low • 
ability readers. ' «" „ 

The mean EVS in numbers of words for right-embedded sentences,* 
^left-embedded sentences/ and all sentences 'together were calculated 

for all subjects and for the high and low gro^s separately. Table 3 
■ ♦ f . 

J presents. the t-tests of significance of the difference between santple 

group EVS means for both types of target sentences and for all sen- 
fences. All three t-tests were significant at the .05 level of 
confidence. 

The mean EVS injjumber of words for, Group ,1 reatders/was jsig- 
^nificantly longer than the mean EVS for". the Group II readers. The 
mean EiVS for Group I was ^.00 words and for Group II, 2.62 vords. 
Group I readers had longer EVS lengths for both right-embedded 
. and left-embedded sentence structures than did the Group II readers. " 
Mean EVS for Gtoup I was 3.05 words for right-embedded sentences, 
ttotapared to 2.59 for Group II, and 2.91 fir left-embedded sentences, 
co^5)are^^ to 2.67 for Group II., 



59 



^4 



Group . 



TABLE , 3 

MEAN EVS\ AND t VALUES OF DIFFERENCES 
BEIWEER SAMPLE GROUPS' MEAN EVS, 



Right-Embedded Lf f t'-Embedded 

Mean^ ■ S.D. . Mean s'.D. 



All Sentences 



S.D, 



All Subjects 
(N=60) , 


* 2.82 


.45 


2.78 


.41 


• 2.81 


.37 




I 


3.05 


.46 


2.91 


.47". 


3.00 

\ 


•39 


• 

• 


II 
(N«30J 


2.59 

4.60 


.28 


' 2.67 

2.38 
^ 


.30 

\ . 

:\ 


' / 
/ 

■g 


.22 

4.58'- 

4 


* 



t-tests of the difference between sample means of Group I and Group II were calculated 
for right-embedded sentences, left-embedded sentences, and all sentences.- For 58 degrees of 
^reedo^, a t value of 2.00 is needed for the 5% level of confidence. - 
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Hypothesis 4 



Hypothesis 4 was concerned with whether there existed a 
significant difference in the average, eye-voice span of students 
reading more and less predictable sentences. Results did not 
siippdrt the hypothesis that more predictable (i.e., yightrembedded ' 
sentences in this experiment) syntactic structures will result in ' 
longer eye-voice spans than less predictable (i.e., left-embedd^) 
structures. • • 

In analyzing the mean EVS lengths in words oVer all critical 

• ^ ■ f 

positions combined (Table 4), no significant difference was found 

between the mean EVS for right-embedded sentences (2.82 words) and 



for left-embedded sentences (2.78 words). 

However, the mean EVS lengths for each critical position 
separateli\^^ (Table 4 and Figure 2) showed, that subjects do react 
differentlyVo the two different syntactic structures. 

critical Position 1: Subjects' me^n EVS was sighif icantly 
longet for left-embedded sentences (mean = 3.^3 words) than for 
right^embedded sentences (mean = 2.76 wordkj.Vhe level of sig- 
nificance was .005. ' 

<:ritical Position 2: S^jects' mean EVS was again significantly 
•longer for left-embedded sentences (mean = 3.29 words) than for 
right-embedded sentences (mean «= 2.84 words). The level of sig^ 
nificance was .005. ^ 

; Critical Position 3: -No significant differences', though left- 
embedded mean EVS was somewhat longe^ than right-embedded. ' 

critical Position 4: Subjects' mean EVS was significantly longer 
for right-embedded sentences (mean - 2.75 words) than for left-embedded 
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TABLE 4 



MEAN EVS FOR RIGHT- AND USFT-EMBEDDED 
SENTENCES AND t VALUES OF DIFFERENCE BETWEEN MEANS 



V- 



Critical 



Position 

• 


Right^Embedde^i^-''^ 


Left-Embedded 




Significance 




Mean 


S.D. 


Mean 


S.D. 




, — ' 


' 1 


2.76 


.725 


* 

3.03' 


^ .79 


10.76 " 


.005 ■ 


* 

2 


2.84 " 


.51 


3.29 


.71 


4.02 


.005 


' 3 


■ . 2.59 


.78 


2.72 . 


•^;64 


. 1«00 




4 . 


2.75 


.78 • 


;;2.32 


4 

. -65 


3.28 


^^'.'6o5 • 


5 ^ ~ 


3.24 


.89 


2.87 


.68'" 


<- 1 h • 

2.57 I 


J: 01 


All 

r 


2.82 

• * " 


.45 . 




^ 2.78 


.41- • 




NS 


' *Por 


118 detrrees of freedom, a 


t value of 


1.98 is needed for the 5% level, of cohfiidence. 
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(mean » 2.32 woids).. The level ofXsign/ficemce was .005. 



' Critical Posikon 5: Sub jects ' ^^ari lEVS was significafttly 
longer for right-enibedded sentences ^mean^-^ 3.24 words) than for 
left-embedded (mean W 2.87 words). . The level of significance was. 
.01. 



Hypothesis 5^ 

Hypothesis 5 wrfs concerned with whether a difference existed*- 
between high and low readers in the amount of adjustment of EVS 
between critical positions. 

Table 5 summarizes tfife m^ans and standard deviations of shifts 
in EVS length by critical position .^nd for all critical positi^s ' 
combined. An examination of the t values indicates that there is 
no significant difference in the adjustment of EVS between critical 
positions or. among all critical ^sitio'/fs for 'each group. For all 
sentences combined, -at all critical' positions, the mean total shift 
in length of EVS for Group I was 6.57 and for Group II, 5.91. .The 
resulting t value of I.I16 fell short of the .5% level of confidence. 
Ab- none of ^ the separate critical' positions did the t values of dif- 
ferences between groups rea9h significant levels. This indicates- • 
that both groups adjust^ EVS in essentially the same manner. 

Since the issue of syndetic strategies in analyzing sentence 
structures was an important one, and sin^e eye-voice span is one 
possible avenue for performing such analysis, the mean EVS for both 
croup I and Group II was obtained. for ea<Jh Critical position ^n each 
of the sentence structures, as shown in Table 6. Figure 3 presents 



the results for r,igl^t-ei«bedded sentences, and. Figure 4 for left- 
embedded sentences. | Group I and Group II reade'rrapparenfly varied 



the length of ^^heir i eye-voice spans- in parallel fashion," with varia- 

1 ' y 

tion depending upon the type of sentence inbre>than upon the ability 
to read.( 1 ' , | 
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, TABLE 5 
_MEAN SHIFTS EVS BETWEEN CRITICAL POSITIONS* 



ssasaesassssasBssssr 



Sentence JType 
and Critical . 
Position 



Group I 
EVS Shift 
(in words) 



Group II 
EVS Shift, 
(in words) 







Mean 


S.D. 


Meem 


S.D. 




Right: 


1—2 


.63 


.62 


.53 


.51 




Right: 


2-r3 


.78 


.41 


.82 


.5^ 


.316J 


Right: 


3—4 


.91 


.66 


.65 


.54 • 


1-670 


Right: 


4-5 


" 1.10 


.80 


V ;'81 


.73- 


. 1.469 


Left: 


1—2 


;82. 


.59 


.75 


.52 


.487 


Left: 


2—3 


.94 


.55 

t 


.95 ■ 


.70 


.062 




3—4 


.'59 


.47 


.46 > 


. .53 


> 1.008 


Left: 


4—5 


.67 


.75 " 


.70^ 


.59 ^ 


.172 


Right: 


All 


) 3.42 


1.46 


2.90 


1.77 


1.240 


Left: 


All 


3.09 


1.68 


3.02 


1.23 


.185 


' All: 


All 


6.57 


2.34 • 


5.91 


2.27 


1.110 



*For 58 degrees qf freedom? a t value of 2.00 U needed for the 
5% level of confidence'. 
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TABLE 6 

' ' ' * " , 

MEAN EVS FOR RIGHT- AND LEFT-EMBEDDED SENTENCES 
^ BY CRITICAL POSITION 

Right -Embed^gd , * Left-Embedded 

^^oMp I Group. 11^ Group I. ' Group II 

Mean S.D, Mean S.D. , Mean S.D. 



li^an'\, S.D. 



' 3.01 .83 2.51 X.49 3.19 .92 2.8§' 



3.03 .38 2.65 .54 ^ ' 3.43 .69 3.1^-- -.71 

2.79 .87 ^^2.39 .63 " 2.67 .77 2.30 ..'43' 



% 



:2.97 .87 • 2.54 ?63 ' . ^.46 ^.-68^ 2.4^7^. .59 

3.58 ^95 2.90 .70 .2.93 .86 " 2;8i^ .44 
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1.2- 3 4 

' Critical Position, 
Figure 3. Mean EVS For Right-Embedded Sentences.' 
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CHAPTER V 



SUMMARY AND CONCLUSIONS 

f . 

Results from the present study strongly supported arguments 

for the psychological reality of syntactic chunks, a phenomenon 

which had been previously demonstrated by several .studies utilizing 

an eye-voice span meth^ology similar to that used in this experiment 

and by several studies using speech processing methodologies. 

Readers apparently used the surface sjtructure of the material 

undergoing decoding as an aid in procLssing. 

Hypothesis Ix EVS Termination at 
Phrase and Clause Boundaries V^sus Chance 

Under the assumption that eye-voice span reflects internal 
processes during reading, it was found that readers tended to decode " 

_ by using surface syntactic constituents. In sentences composed o^^ ■ 
three-word phrases and clauses, readers in both the better and poorer 
reading groups tended to stretch" or contract^ their eye-voice spans 
to the boundaries of phrases and clauses to the extent that almost 

, twice the number of eye-voice span terminations ended at syntactic 

boundaries ks would have been predicted by chance occurrence alone 

f 

Such findings indicated that syntactic units play a powerful role in 
the decoding process. 
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This phenomenon of boundary reading Was significantly present 
at all critical, '■light-out" posit^ion^-tiken together, . and at. the 
four later critical positions" foir each group, it was not sig- 
nificant at Critical Position 1 for either , group. Position 1 was 
located at the thitd w<^rd in elch target sentence, the closest ' 
of the five positions tb\ the left margin o^the reading selection. 
This study.was n^t; designed to investigate any cause of the drop 
in significance, but it may be conjectured that the movement of 
the eyes across the page and down a line in the return sweep may- 
be slightly disconcerting to the reflection of syntactic analysis 
by the eye-voice span. It may also be noted from Figures^ and 4 
tfjat tl^e return sweep ^id not apparently ^disturb 'the length of 
ei^e-voice span at Critical Position 1 to any great extent, as 
average length is even shorter at Positions 3 and 4 . 



Hypothesis 2; SVS^ Terminations at Phr;,^ 
Clause^ Boundaries . High \^ersus L^W Reader^ " 

Hi^h ability readers at the tenth grade level utilized surface - 
phrase and clause constituents significantly more^ef fectively than 
low readers, as indicated by the mean percentage of EVS terminations 
at all positions. 'THis hypothesis was based on findings by Rode 
(1974) that the third grade subjects in' her'' study were superior to 
the fifth grade subjects in the number of ph'rase boiihdaries at which 
EVS terminated. Rode explained this by arguing that the older readers 
tended, to utilize larger syntactic structures in^ecoding/ "This . 
would seem to indicate that older readers atten?)t to decode or 
•chunk- a unit of meaning which was a clause rather than a phrase" 

ERIC ' . 71 • . ' ' ; 
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(p. 137). It was assumed by the author that high schcx>l students 
of both high and low .reading ability would be equally adept at 
utilizing the simple three word phrase and clause •structures of 
the target sentences, though they would probably differ in ability 
to deal with more complex structures. 

. However, there was a significant ?3ifference in the utilization, 
of these very sin^jle^^ph^ase and clause structures between high and 
low readers.. Results indicated that different types of syntactic • 
units tesult in different percentages of termina€ions at syntactic 
boundaries in Groups I and II. As seen in the sample target 
sentences below, Critical Positions 1 2 were both located in 
simple, three word prepositional^ phrases. Critical Position 3 was 
the first word in a verb phrase in the right-embedded sentences 
and the first word in a relative clause in the left-embtfdded sen- 
tences, and was in both cases preceded by two prepositional phrases. 
No difference was found between Group I and Group II for tH6se three 
critical positions. Both better and poorer readers at the tenth " 
grade lev^l were equally able to deal with short prepositional phrases, 
and to g^oup them into syntactic units. ' 

Right-embedded: During la^t' summer my near^jf^' neighbor 
^ Critical Position: 1 2 

g'='ew garden vegetables which wgn prizes at the ^air for ' • 

3 4 «i 



their size, 
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Left-embedded: Before the storm the eld - captain who 
Critical Position: *1 - 2 3 

was lame,, sailed his ship past the lighthouse into a port. 
4 5 - ■ • / 

t 

Differences between the sample groups developed at Critical 
PX)sitions 4 and 5. in the right-embedded sentences, Position 4 
was located at the end of the verb phrase and Position 5 at the 
end of the relative clause. In the left-embedded sentences. 
Position 4. was at ^he end. of the refative clause" and Position 5 
at the end of the verb phrase following it. Evidently the low 
readers had greater difficulty witK syntactic organization of thd 
verb phrases and relative clauses than did the high readers. A 
similar finding was discussed by Rode (1974), who found that- 
younger .readers Had constricted eye-voice spans in'verf) phrases. 

\^ ^ Hypothesis 3: EVS Length / 
High Versus Low Readers 

.That high readers have longer eye-voice spans than low r^ader^ 
has been a virtually unchallenged concept since the inception of 
use of the EVS technique. The present study utilized right- and 
left-embedded sentence struttures ,to*test eye->oice span and 
sypiStorted these findings. Better tenth grade students averaged 
almost one-half word longer eye-voice spa'nfe than poorer readers 
•on both right* and left-embedded sentences . The difference in the 
length of EVS of the high and low readers was statistigally sig- 
ni»ficant. ■ 
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It might be noted here that the mean eye-voice spans for these 
two ^oups canhot be generalized beyond the very specific sentence 
structure types^used in ,the ^tudy. The construction of the target 
sentences was accomplished according to the specifications that ' 
each sentence be |>ntirely composed of three word phrases in a . ' 
specified order. Such a peculiar construction could not but be ' 
expected to influence eye-voice span length, especially in the 
light of literatAire reviewed ' that s4:rongly suggested that eye-voice 
span and eye movement in gen^r^l^are significantly affected by 
syntax. 

hypothesis £: EVS Length and Predictab ility 

Results did not support the experimental definition of pre- ' 
dictability as applied to right- and left-'embedded senteripe^Tthough 
a definite interaction between the two different types of sentence 
structures and eye-vbioe span wis apparent. 

It<*was expected that EVS length would be similar at the be- 
ginning of the spnt&ices (i.e.*, CrlUcal Positions 1 aftd,2) for 

' ' ' , - \ ^' 

bobh right- and lef t-enttjedded sentehqes . Then at Critical Positions 

4 and 5, ^hich were located' inside o^' and after" the embedding, the' 
mean EVS length for the, more predictable right-embedded sentences 
would become significantly lohger than for the left-embedded sen- 
tences, thus making, the overall mean EVS for right-embedded target 
sentences longer than for left-embedded. A significant overall , 
difference was not found, however. • 
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The results might b«at be discussed with regard to the in- 
dividual Critical "light-out" Positions: A. Critical -Positions 
4 and 5; B. Critical Positions 1 and 2 j and C. Critical Positi<^n 3. 

'a. Critical Positions 4 and' (region of embedding and verti 
phrase). As hypothesized, the more predictable right-embedded ^ ^ \ 
target sentences obtained longer eye-voice spai>s than did the left- 

8 • 
■V. 

embedded in the regioh of the embedd'ed clause and.df'the verb. 
Apparently, the eye-voice span is rtelated to the difficulty or 
predictability, Of syntactic structures, even to tjie point of being 
significantly ifefferent when encountering structures which are only 
slightly different, such as right- and left-embedded relative clauses. 
If thisng so, .then eye-voice span can indeed a» used as a tool to 
investigate internal syntactic processes. 

•^B. Critical Positions l; and .2 (region pf introductory preposi- ' 
tional phrases) . The Results, unexpected though they were, clearly • 
■ indicated that subje6ts' eye-voiie spans were longer in left-embeddid 
Ji.e., those hypothesized as being less ' predictable) . sentences than 
in right-embedded (i.e., those more predictable, according to the 
hypothesis) in this region, despitd the fact that this intrdduqtory 
region had identical syntactic ^stanicture in both types of sentences. 
As a result, longer eye-voice spans for left-eifi)^dded sentences in 
this region balanced oat the-lbnger eye-voice spans for right-embedded 
sentences in the later part of the sentence,' and tests of significance 
showed no difference between rig^t- and left-embedded BVS length on 
an overall basis. ' r . 
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Why this phenomenon was not reported in the Ltevin, Grossman, 
K4pXan, and Yang (1972) study clfi" only be conjectured: This pre- 
vious study had used only 10 subjects, and the findings may have 
been more tenuous than in the present study. Such a phenomenon 
might, therefore, have g6ne unnoticed, especially since six of the 
eight critical positions utilized in that ^tudy were located inside 
of or after the Verb phrase embedding 'and less attention was given 
to the beginning^of the target sjpntences! 

Results of this study seriously call into question. the" concept 
of predictability in right- and left-embedded sentences proposed by . 
Levin and Kaplan (1970) and Levin, Grossman,- Kaplan,' an^ Yang fll ^ 
It is apparent that their explanations q{ the intejjaction between 
eye-voice span and -predictability (i.e., that greater predictability 



of sentence structure yields a longer eye-voice span) were eithe/r 
completely inaccurate or overly simplistic as far as their work'«ith,. 
r^ght- and left-embedded sentences was concerned. 



It is not necessary -to eacplain any of the e^cperimental- results 
by a theory of predictability. Indeed, a simpler explanation would 
be concerned with placement of the critical "lights-out" positions: ' 
EVS tends to be longer in right-embedded sentences vben the critical 
position i» to the right (i.e., tojb thfr end) of the sentence, .'and" 
EVS tends to be longer in left-embedded sentences when.the^ritical 
position is to the left (i.e., toward the^ginning)' .^f the sentence'. 
Thus, the apparent differences in syntactic process^g of the two ^ 
sentence structures as revealed by EVS techniques, Which previduS 
researchers used to support the condept o£lprSdictability,^have pot 
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been showij to be real differences, but are rather due to an in- 
adequately designed study. . J , 

However, while the explanations of previous experi^iental^ results 
may have been in error, it is not yet necessary to abandon testing of 
the relationship between predictability and EVS. Perhafs former ' 
explanations were correct in their general approaches to the topic, 
but' were too simplistic in application. The hypothesis that greater 
predictability (in the experimentally defined use of that term) will 
yield a longer EVS has been demonstrated to be in error", but it may 
well be that predictabiliti^ of structure and EV§ interact in a more 
complex manner. For instance; results from this study can bo ex- 

\ 

,1 

plained in the following way: Readers encounteriVig a less-predictable 
(left-embedded) structure at. the beginning" of a sentence increase EVS 



in orders to be able to util'izfe a ^rger part of the teeiitence to 
analyze the meaning of that structure. . Then, at the! end of the 
Sentence, EVff is decrealed while the actual seman^c analysis, of 
•the ,mor.e difficult first section is" carried out^ On the other hand, 
readers encountering no difficult, less-predictXle structure at the 
beginning of right-embedded sentences do not find It necessary to 
lengthen EVS .in order to aid analysis Of the sentence. *Indeed, 
toward the end of the sentence they are encouraged to increase EVS 
after ei|countering the upre-predictable , easily decipherable right- 
'emb;^ding. Thfts, left-embedded sentences obtain longer EVS at 'the 
• beginning, and right^embedded sentences obtain longe)^ EVS at the end. 
^ Until r^^earch designed to further analyze the predictabiUty 
of right- and left-embedded sentences is tarried out,, all explanations 
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of this phenomenon must remain conjectural in nature. At this time, 

/' 

, the literature does not offer any concrete^ ebcplanation, and^the 
present study was not desigi^ed to provide any answers to that 
-facet of the problem.- " \ r 

C. Critical Position 3 (foV left-embedded, region pf the 
embedding; for right-embedded, region of the verb phrase). No 
significant difference was deoonitrated at tKis critical position 

between the right- aiid le^t-embe^ded sentences, though eye-voice 

/ 

, span was a little longer in the left-embedded' target sentences than 
in the right. This position might be considered a transition posi- 
tion between the greater predictability for left-embedded sentenci 
beginnings and the greater predictability for right-embfedded sent3nce 
endiijgk.' • ' j . ,' ' i / 

I 

Hypothesis 5: EVS Length , Adjustment Between 
Critical Positions , High Vetsus Low Readers 

1 • \^ - ' - • , ■ • 

It was hypothesized that the high ^reading group would utilize, 
significantly different strategies when, dealing with the two dif- 
1 fereht sentence types, whereas the low readers would be relatively 
inflexible in dealing with the different syntactic structures. , , 
This hypotheses .was not substantiated. There .was no statistically 
^ signi^cant difference in amount of ladjustment between critical 
positions in the EVS of Group I and Group ^ . - . - 

Figures^ and 4 clearly indicated that, while greatly differing 
strategies are used for dealing with- the different sentence types, ,the 
two -groups of subjects used almost parallel strategies in dealing with 
the sane sentence strudture. The mean eye-voice sp£m of the low 



1- . . 

readers was somewhat shorter than that of the high' readers, but 
both, sample q/oups apparently- adjusted their eye-voice spans in 
the same m/nner when dealing with the same syntax. 

-iyis apparent that a great deal of further research must be 
carr^d out in this area in order to gain a clearer understanding 
^the result^. ' Certainly, as discussed under Hypothesis 4, there 
is an indication that right- and left-embedded sentences may be 
processed differently, as demonstrated by the greatly variant EVS 
readings for the two types of sentence structures. If this is sO, . 
and the EVS is actually a reflectiorr of the internal processes, 
necessary to deal^with syntacti^i c^tructions, further studies 
should be aimed at finding out more exactly the meaning 'of shifts 
in EVS length in sentences. " 

Furt;j|^rmore, the indicjation that right- and' left-embedded' 
sentences are processed -in parallel fashion' by tenth graders i re- 
gardle-ss of reading ability, merits further investigation. Indica- 
tion^ from the present study |5uggested that better and poorer high 
school Readers utilize syritax in parallel fashions, possessing • 
qualitatively ^the same attack skills ih dealing with syntactic 
constructions and differing only in quantitative -?legree of Expertise 
in utilizing these .^ills.. Fi^'ther_^earch is necessary, especially 
at lower grade levels and with otHer types of syntactic constructions 
•f a more comprehensive, understanding of syntactic processes i's to be 

> 
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APPENDIX A 
READING SELECTIONS 

All reading selections were- labelled numerically and according 
to sentence structure of target sentence, RE for right-embedded and 

_ LE for left-embedded, in the following list, the target sentence is 
noted according to the line in which it occurs. Original margins 
are indicated by slashes. 

■ RE 1 Line 3 

Every year a great many tourists go to Paris, the capitol of France. 
Less than 100 years ago passenger pigeons were/ all over the 

eastern United States. The Greets are filled witl^, shops where 
dresses, hats, gloves, shoes and/ jewelry are sold. vA-fter the danqe 
the cleanup cr.ew found many items that were lost under the seats in 
the gym./ NolxxJy enjoys playing^ w-lth a man'wl^o lacks control. 
There is no coal nearby*; it must all be shipped in., 

RE 2 • Line 3 ^ • . 

Passenger pigeons no longer exist because so many of them were- 
killed for food. Good players know that it is/ useless to wallop . 
a i^all with full strength because they can't control it if they do% " 
I'm fine, how about you?/ Until last ye^I^ Mr. Anthony Thomas often 
visited relatives who lived overseas in the capitol of West 'Germany./ 
He never knows where the ball is going. The people' of other cities 
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in the world are pleased whenever they are tqld/ th^ their city ^ 
is like Paris. 

. RE 3 Lin^2 ' ' ^ 

Peat is^a kind of fuel, made from mosses and other plants that grow 
in bogs, ^ome kinds of penguins are larger than/ others. After , 
being fired the discontented worker threatened a forfeman who was* " 
standing near the gate of the factory./ Nearly all ^jf them make 
the same mistake he does, but to a lesser degree. The w*ay to beat 
your friends--and the/ way to, en joy,^tennis-'-is to hit a medium-paced 
ball, with. control. , There are peat bogs in the United Stated. ' 

RE 4 Line 2 

* . 4 

America has so much coal that peat is not. used as fuel. Before 

^ ■ 

hitting the ball, remember to hit it more slovlV than/ usua'-l. 
Without another word my twin brother slainmed the door which led 
outdoors to the garage behind our/house./ ^The earliest white 
settlers in the Pennsylvania country were. Dutch, Swedes and Finns. 
In 1787 Pennsylvania entered/ the Union as the second state—next 
^ after Delaware. ' I felt like breaking my racket aci:oss my Jcnee. ' 

RE 5 ^ Line, 2 ' • . ■ 

"~~ '^^ i • - . .. 

Pennsylvania ranks first in t^he making of irpn and stee^. -Philadelphia 

is the fou^-largest city in the United/ States Voday. ^Before 
Christmas- day almost every family donated old toys which were" usable 
.to' p^or children in the city./ ^Lefr^e how he is able to do t^at. ^ 
Never delay in ^getting away from "the sideline. For alinost'200 years 
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after the/* founding of Jamestown, Americans lived only along the 
Atlantic coast- The first pioneers were e:Q>lorers. , ^ 

RE 6 .Line 3 ' . ' 
1 * J 

•Assume that your shot will'*be. in, and start'walking into^position 
for the next return. Most of the land between the/ mountains and 
the Mississippi River was' forest^Oand. Once you do go to the net, 
it is mor^ inportant than ever to/ stay awake. As with Fords most 
modern cars need an adjustment which helps mileage within one year^ 
after being purchased./ Too many a player stands flatfooted while 

nis opponent is starting his swing. Mars looks like a red star. 

^ ' / ' ' 

RE 7 Li^e 2 , • > . . 

Mercury travels faster than-any of the other planetsv. Another secret 
of .anticipation in tennis is to keep your eye^S*^ the ball . Under- 
neath, the bed the hungry cat trapped a mouse which had crawled up 
the stair? from. the cellar./ One idea about the "straight lines 
seen on Mars ij^ that they are wid^ bands of plants growing along 
water channels./ if a^ggrson, could^visit all*^ the planets h^- would 
find that he would weigh much more on some of^them than on others; 

RE 8 'Line 2 . . • 

— — — ^ — \ 

One idea about the straight lines seen on Mars is that they are wide 
bands of plants growing along ^i^t^r channels./ ^ After the accident 
all police officers wore the uniforms which were marked with fluo-' 
rescent 'stripes for high visibility./ You may think you always 
watch, the ball in tennis, but probably ydu don ?t.-^^ Why should anyone 
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go to^all tlje trouble/ of writing another hook on archesy? The 
electric 'eel is a fish, not an eel at all. 



! 



RE. 9 Line 3 . ' . - ' V ^ ' ■ 

Practically every book on- tennis ever written has been aime^ at 
^.readers who want become chaapions. -When gold. was/ discovered 
in California'in 1848, silver "became nore^valyafilS - than goid for ' 
a short time. Nobody seems to have much/ to say. Without saying 
goodbye the.angry husband left the v^man that he loved after the 
argument about their budget./ All they yant- to do is ha^e fun, ' 
beat their own friends at bridge. A house in France is buiit 

somewhat/ differently than in Germany. / / 

I . * ' >. * • - 

»■ 

RE 10 ' Line 2 , , " 

f ■ ■ . ' % 

The Jiuniningbird^is thevohly bird 'tl^t can fly backward, m 1249 ' 
AD, an ^Egyptian sultan died from sitting on a ppisonW floor mat? 
In the tfree j:ops the distantiirds sing sweet songs which are 
heard by the workers in the fields./ You will find a lot of 
advice in this book Don't try .to fo'llow aU myc advice at once". 
Keep conceritrating on two/ or -tWe Jideas un^rthey becCme' habits. 
Many other animals would .^o. hungry if it were, not for rabbits. ' 

RE 11 Line 2 • • * ^ ^ - 1 " 

Let^s not b^ chappy about ^is. mile you're on .theVtennis court,! 
you should be enjoying life. Rabbits' eat only/plants. Wer tii^T 
weeks two. cipnan armies attacked American txoops w^o ^ere" statiWd 
near the t'o4,of Saint Marine./ Some reasons are good, some not 
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so good. If you take ^ bridge to- n«ke ne^frie(ds, play the game l 
fairly. -Ge^/ bobbers were, doing great damage to English cities, 
but then radar began to be used to spot enemy plSes.' 



RE 12 Line 3 



It's a,polite, friendly game. There are several breeds o$ tW ^ 
' 'rabbits. Radar waves -.travel as fast as light./ OveV a^period of 
?ears tenrvis will* convert , blubber >into muscle / perhaps , but it 
won't change your weight noticeably./ W;Lth some exemptions many 
competitive sports demand great exertions which are dangerous to 
the health of the players./ if you want to be popular, you'll . 
always keep tennis a game, not a fight. 

RE 13 f Line 2 

Radar waves are very short radio waves. Besides oa'ts, Scotch farmers 
raise ^^ome other grainj a^d 'some vegetables and/ Lall fruits. From 
the- East the tea ships carried- the leaves which were desired by all 
families in' Western Europe./ The w(5rd, ■•science" comes jtrom the " 
Xatin word Beaning-;to know.," if you are iSSkikg for g^ck changes, 
l^k some-/. Placfe eUe. Donn make work out of Xom,. thing" you should 
be enjoying, winning or losing isn't the important thing., 

RE 1» Line 3 y ^ 

Most doctors 1 know say that if you want to^lose weight, the best 
way to do it is- to eat less food. Sports tone you/ up, make you 
sleep Better and eat better and feel friskier during the day. ^ ^ 
smacking the ball with all. your might/ is stupid. '.During last " 
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. summer my nearest neighbor grew garden vegetables which won prizes 
,at the fair for their' size./ Learning to play good tennis is \ 
pretty mu6h the same as learning jfco typewrite or to bake cakes. / 
6uring the later/ kiddle Ages uni^rsitie^ sprang ug^ in- many cities 
of Europe y 

R£ 15 ' ' Line 2 ' ' " ^ 

In the early days of Amerida almost all the schools were p;rivate 
schools. Anyon^ can do it, if he, is ^iven instructions./ Throughout 
all history few great nations have helped people who were defeated 
after a war against those people./ Some people Vill become faster 
typists or better backers than others, but nobody wi^ll fail co^etely. 
The first/ scfiools In America were held in buildings built for othei* 
purposes. The driver who missed his turn hit -the brakes/ violently." 

RE 16 ^ -Line 3 ' . ' • 1 • 



All over the Vni^e<J Stales the robin is likely to be the first .bfrd * 
children know by name. Almost everyone " has/ wpndered at times about 
questions like these. The mother robih lays from three to five 
beautiful eggs in the nest./ Among Jvfrican tribesmen the powerful' " 
wiltchdoctors cure the sick. who. are possessed by evil spirits from , 
tjie^jjungie./ How can pets be trained to do tri^sV One ol t^^ most 
common questions is "How does it work?'V 

RE 17 Line 3 ■ • ' . ' ; 

^Doctors are finding more and more thdt the mind ai^d the rest" of the 
body are very closely t*ed together^ Employers/ are .able to place 
the people they hire in the kindS .of jobs best for them. The Redmans 
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planted many colonies through-/ but central Italy. Like most 
doctors our local doctor has some patients who are ill ftom the^ 
\ effects ctf eating improperly./ Some chemicalsj'change when ligSt 
strikes them. ' Everyon^ needs to know something about physics.' 

RE 18 Line 2 " - 

Most -of. today's pictures are taken' on film—thin sheets of trans- 
parent plastic. Photography is a wonderful hobby./ Since the 
' hurricane stores and factories have resumed business which was ' 
j interrupted by the devastation of the storm./ Before the days of 
' science people in many different parts of the world made up stories 
■to explain the world as they/ saw it. The Romans opened schools 
^and made educated Greek captives the teachers. There are many ' 
Indiem legends/ about nature. 

■19 Line * ♦ 

. Before the picture isS^aken, the photographer focuses the lens "of 
his camera so .that the ,iriage on the film" will be/ clear. During the 
vacation the Smith family [visited their relatives who were living 
near Lake Erie in. New' York./ >Foir \en years Caesar ha^l^ fought to push 
the border of Rome's empire to ^he north. The' more light that passes/ 
through the hegat^ive the^more the chemical on the pai^r is chang^. 
The hunter climbed to ^^he-top of the mountain. ^ ^ 



p 

inter c 
RE 20 Line 4 



The film that is used for moviiig pictures is' the sam^ as -the film 
for ordinary jgj^ures.- There tjjey found a land of/ f lower^and . 
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birds and suiranar^ather-. Wi peaceful centuries, followed. Some 
einperors were cruel, overtaxing the/ people till^f armors and mer-' 
chants suffered. The broken bits*^ of the western empire became the 
modern countries of/ West Europe. Between the mountains the rolling 
river cut a pat^iway which ran directly from the east to thi wesw"' 
The birds flew oU and up to 'the sky. Light meters tell how much 
light is. available for taking pictures. 



LE 1 



Line 2 



I 



•The Soviet ambassador iUulted American ideas, but he praised the 
Cuban government for its actions. Microwave/ cooking saves muc 
time. In the yard the ,l,uge (3«^.j*hir^^jigs. chained howled its Anger 
at the cars on the road./ The townspeople did not realize t(hat he 

only appeared to,be the'famous dpctor ."^ *E:ire towers dot th/hillsides. 

Ik 1 ♦ ■ / 

the/ rangers inside being very careful about forest firesy ' If a 

child speaks in her presence, she appears^sulted./' Research ' ♦ 
chemists ark hired Jjy almost every chemical factory to search for 
new ideas. . 



LE 2 - line 1 2 

Both children and parents have chores to. do. Ttoday is toy birthday, 
but my^ family will have a^'party for me' on Sunda'y ./ After the earth- 
• quake m^y unfortunate victims who were hurt requested some help 
from rescue worker^- at the scene./ The sciibols were closed because' .' 
of the dangerous snowfall. She'hurried into her history classroom 
■and sat/ down, opening her book for l^ist minute stu^yJJig. .At the ' 



sound of the fire alarm, everyqi^e left the buil^i 



ig/ immediately. 
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LB 3 Line 2 

fiis books went flying all over the hal,l as . a^^other student ran into 
*is ann. The girl cut on the finger./ Across the country no^ 
small diners that sell h^urgers .lost many sales, to McDonald's 
'restaurants during the sixties./ Hi's look of^cold hatred was very 
insulting. If . you ' finish the homework by six o'clock, you ma?V^ 
outside to play/. baseball. The. color' scheme, of a room Wuld be 
decided upon before any painting begins. 



LE '4 £ine 3 



Decorative ^nes or shells may be add^ to-«,mpiete-a_^ish' tank. " 
Leisure time is a precious gift. Today/ tennis is a sport for both 
males and.females of^ll ages. When I,go to college, I'll begin 
studying- fiard, but now/ Iwill^take it? easy . " Af t«r the class most ' 
Of us Who had attended enjoyed a .meal at theWr near the school./ 
Changes in clotihing styles have made tennis easier' and moi-e com- 
for\^ble to play. ; . ' V 



IJ:^5 Line 2 ' ' / _ » 

■Chemistry teachers stre'ss the use of a scientific, method when doing ^. 
experiments. I patted her shoulder and went to/ prepare supper. 
Along the river the fine homes .which yere flooded, cost their owners 
over ten million in repair bills./ A person ^s first. iiripression of 
an6ther.may.be very wrong, students who participate in th^-= student 
council Often/ have a great deal, to say "about how the school will be 
run. Every girl would like tcj be rich and- have luxuries./ We all 
love and care for her, since ,sl^e is so special to^n of us. . 



,/>". . - 92 



The whole mountainside was I'it up in an attempt to see any start of 
a new rockslide so that people might run for their/ lives. During 

Jthe concert the famous violinist who was druivk dropped his instru- 
ment onto the floor with a crash./- Mafi^ good looking people have 
very poor petsfenalities. Peter complained that his poor marks were 

- a result of//^nability to do his h'omework when his younger brothers 
were nj^ing noi$e, ' ' 



7 Line 2 

— , — ^ 



The miners worked hard chopping' away at the cgck^ He doesn 't take 
his -work very seriously, ^ime llmi'ts 'on tests are/ short. Pro^a • 
mouhtaijritop an ordinary pewon who looks around can see 'sights beyond 
the ^expectations of inost peoplfe./ Useless ideas must-be left out of 

^ term papers in order to obtain a good grade. A million -dollars is 
.more money tha^V I'll ever see. „ The_Irime rate is serious ipr the 

•dark str6^$ of /the inner city. The -homework will be done by/ 

umpKwfrcw mdrning. * - • 

' • ;/ ' V ■ . . . 

LE 8 ■ ; "^Li^e 3 ■ • - ' • ' 

'<! • V ' < '■' ' . 

.A^vertig^-'think thiy.kkow exactly what the public wants. The school 

play involved sevi^ costume yd set changes./ My enemies hWve 

ignored the .Serious proljlems 6iSr city <acA.^ June 6, 'l944 saw a ^ast 

Allied fleet, sailing of^ the/, Prenc?i coast. Despite hi^ weight a 

football player wl^o is ^it runs a mile within ten minutes without 

mSlch if ovhle ./^ A vita3|' task of the newspaper is to. Report, news . 
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• °o"«°tly, e>en'if that may botheii readers. My^ery novels ofW 
keep zne readirip long into the late night hours. 

^. % .• • • . 

LE 9 Line 3 

The rescue squad will collect donations tpmo'rrow. Millions of ' 
dollars are spent ^ch year on magazine adyertis&i^nts./ A fairly 
new.develdpment, color .photography has' only be^n in existence for 
for^y years. MicMpvq. cooking saves/ time. During his; trailing a 
ballet dancer who is dedicated exercises' his body fox loirg^ hours ' 
despite his weariness./ Diamond je^lry is expensive, but at diamond' 
never loses its value.^ The dictio'rJary, a„valuable tool for writing,-/- 
has m^ch in it besides definitions. Airlines ' today go "to all corners 
of the world. ~ "* ^ ■ ' . ' 

LE- 10 Line 2 . . ' ' 

Floridk, a. favorite vacation spot, is only hours away. by plane. 
The fastest growing spcirt in America today is tennis./ Like many 
Christians most Mexican citizens who are religious attend their 
"churches every single Sunday of the year./ The effect of -the drug - 
was proved by tests. After the attack, Israel was accused of 
ignoring the law. Full-time/ pianists have* undergone years\>f 
practice. ^ Because no female actors were allowed on the stage Zi 
Shakespeare's/ time,'*'boys pliye5 the parts ot Wn. - 

liE 11 ■ Line 2 



Good grades are necessaii to become a scientist. We waited until' 
the sun had risen before we <,ent back home./ Beyond th^ hills the 
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/ 

great desert^ which lies westward stretches its sands to the shores 
of the-oce^n./ Some biologists work on different ways to improve 
the environment. After an early supper, jwe drove to the/ theater 
and arrived wi^h plenty of t^me to spare. ' Everyone who chooses a 
career shoUld be aware of all aspects of it. 

'■ • • • ' ' ' 

LE 12 Line 2 * 

In the weeks after Pearl Harbor, the nktion quickly made itself • 
ready for war. We shall have to^go without Marie or/ her . In .the 
summer the many people Uo enjoy swimming mob the beaches in'great 
numbers during their vacations./ Whfen our shortstop is at W, the 
supposing team members play deep. Girls like Joyce and Carol are 

!► ' " - — — — 

>'lways well/ groomed. The coolest part of the dby^is the early . 
roornirig hours: It was to him and me that this letter was/ mailed, 
biit neither dof us received it. * • 

l£ 13 Line 4 

■ f 

Camping tents^ cah be made o'f lightweight materials, often weighing 

no .more th^n two or three pounds. Because of/ a last minute effort, 

... \ 
the home team finally won the game. It never fails to rain when the 

* > 

'wash is hung out io dry./ I've known Alex for as long as I can 
remember. She said that she would join us^ if she were invited, and 
slie did> so happil/ In the ambulance the inji^red pan who .was 
conscious screamed his fears of further injury by a car./ No One can 
predict the future, but we ckn make some good guesses about it. ' 
one was home in the cottage. ■ 



LE 14 • Line 3 , - ' . . 

Back at his hotel, "he found the reporters waiting tcr interview him, 
. It was only a few daya:-before her death that/ she told me to go ^o'" 

a desk in her house and qpeft a secret drawer. There seems to be| - 

something Writl^en on this/ scrapbook. Betwe;n the trees the Ut^lle 
. <deer which was ofphaned nibbled the grass- Uritil the night with, its , 
' dangers ./ ^here wer6 fabulous sunsets, as well as 'beautiful skies ' 
* at night, filled with sta/s and ritoed wit^ snowji. mountains .' 

LE 15 " ' Line 2 • V ^ ^ . - ' . 

My father called P^ul and me together. " Everybne, who ^sses the 
entrance exartinations may begin college work in/ September." D;^> 
the film most people the^ who sat forward missed >the argument: in v ^ 
the back of the theater./ 'why don't you send John', and me copies, of . 
this photograph? The fruit from our garden, is enough to support the/ 
entire/ family for. most of the winter".. We call" Fred; ''^chn, Paui-Ind 
Marty the "Fantastic Four. . • f 



Mne 3 . ' . . - J^^ 

From the top, of the mountain, one cSip see for miles -arofcnd. * itell us 
what the -story is about'or w^--v;on-t listen*./' .JHist becaus^the facts 
disagree with me is no reason for me to my ind, We mocked" 

the team as they came out/ on the f ield., ^^r^ thej pitch the baseba] 
runner who had singled" dove towa'rd second 'without a hope of teaching 
it./ Most people ^^ree tha|: it is -wrong, but many^ill d(j it ahj^y. 
Have _you seen them iioing it?. ^ ^ ' I 
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i£ 17 Line 2 ■ ' • ' ■ , 

Roberto Clemente, the well-known b|pl^ll^ayer , was killed in " 
a pi^n ciash. ' Three-leaved plant's*ntaiL_be^poison ivy./ m the 
meantime the speed skater who had fallen raced once more against 
^ his opponent from Central " Europ^./ Mark Twain was a young man 
when, he piloted a steamship on Mississippi River. Many of 
the raw .materials -used/ in our factories are imported from over- 
seas. When I meet Jack, he is always glad to see me. 

^ LE 18 Line 4 * \^ ' . ' ^ 

The crisp newly-fallen snow hung off the branches of the pine tre'es 

. like l^ge blankets. Infections to warS off/ disease are now. avail- 
able for almost everything, from rt^ps to smallpox. Nearly everyone 
in the audiende/ yelled their opinions with harsh ,boos and hissesf 

^Taxes and the cost of living are rising each month, but paychecks/ 
are not^ . Since early January the cold weather which covered Ohio 
caused idy spots in 'many peaces on thk roads./ The trees at the 
top of 'the hill stood .over the rolling valley below. 

LE 19 Une 2 ^ - . ^ 

The helicopter, first "used in the' Korean War, may^one day become a 
popular form of transportation for man?/ people. At the museum many 
younger children who wander about see the bones of huge dinosalirs 
from the past./ There, are dozens of books on tennis in our town's 
library. , Don't try to become an expert skier' during your- first/ day 
on the slopes. Advanced swimmers can be of great help to anyone who,, 
finds himself in trouble in the water. 
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LE 20 Line 3 



• When you stop having- fun kt sports, yovywill probably stop winning. 
Keep a song in your heart, and yoiT'll be all/ "right. People dislike 
placing with, sompone who hits the tennis ball too hard; In Paris ' 
there are no^tall buildings/ hiding the city. Before the storm the . 
old captain wh& was- W sailed his "ship .past the lighthouse into a 
port./ . There must be something else wrong. He nfever knows where the 
ball is going to I'jmd. * - • . 



Filler 1 



People all over the world have told wonderful stories of their past. 
The science of physics is partly a study o^/matter. Many c'ities ' 
throughout the world still copy the GrV-Roman styles of building. 
Many legends have some/ truth in them. They" are easy to tell apart 
•and each, one is usefil in- its own way. ' All places of any importance 
and/ all people have names! The oldest bf the national parks is 
Yellowstone, dj^e city of Canada is far bi^er than .all/ the othe/s. 



Filler 2 



It was not si^prising that men found natural gas when they were 
•digging for oil. The bity gets .its .name from a high/ hill that 
rises behind it. When people first looked at the moon through ■ 
telescopes, they thought that tfie plains/ were seas. Despite his 
filthy appearance, the youngster refused to take a bath. The pilots' 
strike had grounded/ airplanes for three days. Nuclear energy plants 
may someday provide us with most of our el'^ctricity. 
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Filler 3 • 

' . t • 
• Pilots who fly Urge jets. earn large salaries. Scientists ve un- 
V ■ ' . , ^ / •• - 

sure whether air pollution causes the earth to/ become warmer': 

Many Americans have no, knowledge of the location of Bhutan. Eighty- 
fdur percent of all' American/ roads, are- country roads. Almost every 
large American city has at least one museum. When m4n first began- 
trading with/ one another they needed ways of counting and measuring. 
Everything in the world is made out of about 100 simple/ substances 
we 'call el'ements. 

Filler 4 * . 

Most metals do not stay shiny and clean for long when they are ex- 
posed to air. The people of long ago made up/ many stories to ex- 
plain the pictures th4y saw in the moon. Jupiter was the king of 
the gods. Each planet hai its/ own path around the sun. American 
porcupines are good tree climbers. The riders carried mail in small 
leather/ bags. 5ome people call printing the greatest invention of 
th6 pas,t 500 years. 

FiUer 5 ■ . " 

In regions of 'warm summers. and cold winters some animals change their 
dress with the seasons. In the Middle A^es/ puppets were very popular. 
When a plarft breeder starts work, he h.as in mipd the kind of plant he 
would like to get./ m the early days of the West the cat^U roamed 
over the plains for most the year. Field mice do a g^reat deal/ of 
damage to crops. There are no,w • huhdreds of thous^ds of miles of 
co^rete highways in the Unj. ted states alone, 

. • -./• .• 
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. APPENDIX B 
TARGET SENTENCES 



Sentences labelled RE are righ|-e^dded, and sentences 
labelled LE are left-embedded, Criticil "black-out" points are 



underlined. 

V 

RE 1 



1 

After. the dance the cleanup crew found mkny items that were lost 
under the seats in the gym*- . ' 



RE 2 



Until last year Mr. Anthony Thomas often /isitpd relatives who 
lived overseas in the capitol of V7est Gernany. 



RE 3 



After being fired the discontented worker 
who was standing near ifhe gate of the fict 



threatened a foreman 
ry. 



RE 4 



Without another word my twin brother slamme^ the door which led ' 
outdoors to the garage behind our house.. 



RE 5 



Before Christmas day almost every family donated old toys which were 
usable to poor children in the ci<:y: 
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RE.6 ■ ' 

As with' Fords most rtc^ern cars need an, adjustment which helps 
mileage within one year after being' purchased. 



"m 7 



Underneath the bed the -hungry cat'. tJ^apped a* mouse which had 
crawled tip the stairs from the cellar/ 



RE 81 



After the^ accident all police officers wore the uniforms which were 
marked with fluorescent stripes for high visibility^ • 



RE 9 



Without saying goodbye the angry husband left/the woman that h^ 
loved after the argument about their budget 



RE 10 

\ 



in the treetops the distant birds sin/ sweet songs which are 
heard by the workers- in the fields. 

RE 11 

After three weeks two G6rmkn armies attacked American troops who 
were stationed near the town of Saint Martin, ' ^ 

RE 12 • . 

' ' ^ ^ ' 
With some exceptions many competitive sports demand great exertions 

r ' 'T ' 

which are ddfigerous to 'the health of the players. 
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RE-13 

From the. East the tea ships carried the leaves which were desired 
by all families in Western Europe'. 

RE 14 

During last summer my' nearest neighbor grew garden vegetables ■ 
which won prizes at the fair for their size. [ 

RE 15 ' , 

Throughout all history few great, nations have helped people who 
were defeated after a war Against those people. 

RE 16 

Among African tribesman the powerful witchdoctors cure the sick- 
who are possessed by evil spirits from the jun^U.' ' 

RE 17 * ^ \ 



Like most doctors our. local doctor has some patients who are iir 
from the effects of eating improperly. * i 



RE 18 



• \ 



Since the hurricane stox6s and factories have ffesumed>usiness 
which' was inter^up€^ by the devastation of the stprm.' 



RE 19 



During the vacation the Smith family visited their Relatives who 
Were living near Lake Erie in New York. ^ * 
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V 



RE 20 



\ 
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Between the',moun}:ains the rolling river cut a pathway which ran* 
directly frc^a the east 'to the west.* 



kjE 1 



jrn tttfe jrard the h^ge Sog.wiich wa?^ chained howled its anger ^ 



^he cars in the road. 



LE 2. 



V 



After -the earthquake many un^ortunk^e victims who we^Xlrt 



requested some help from rescue woii^ers at tfie sc^ne 



LE 3 



V 



Across the, country most small, diners jtha^ 'sell hamburgers lost 
.many sales.to McDpnald's restjaurantsijuring the sixties. 

LE 4 

ter the class most of us wljo had atf:ended enjoyed a meal at the 
dj^ner near the school • 

LE . 5 

Along the river the fine homes which |^re flooded co^st their owners 
over ten 'mil lion in repair bilJLs. " , " i 




Le I 6 . > • ■ " , 

During the concert the famous ^iolini^t who was tipsy dropped his 



instrumeiit onto the floor with a crash, 
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LE 7 " ' * • 

' . .. M 

From a mouhtaintop an ordin^y person who looks around 
sights beyond the expectationJTof most people. 



can 3ee 



LE 8 



runs a' mile .within 



De4^ite his weight^a football player who is fit 
ten minutes Without much trouble. 

During his training a ballet dancer who^ is dedicated exercises his 
body for long hours despite his weariness. ' j 



LE_1Q^ 

'Like many Christians most Mexican citizens who are religious 
"attend their churches every single. Sunday of the year^ ^ 

Beyond the hills th^ great desert which lies westward stretches 
its sands to the sho-es of the ocean. 

■ LE 12 - • . 

3^ 

In the summer the many people who enjoy' swimming mob the beaches 
in great numi?^rs during their vacations. ' 

LE 13 

✓ 

in the ambulance the injured men" who was conscious screamed his 
fears of further injury. by a car\ . . - 



1.05 
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LE. 14 

Between the trees the little deer which was orphaned nibbled the 
the grass until the night with its dangers. ^ 

LE 15 ' • ' ' , 

During the film most people there Who sat forward missed the 

t^" ' . , 

argument in the h^ck of the theater. 
LE 16 

After the pitch the baseball runner who had singled dove toward 
second without a hope, of reaching it. ' 

c 

In, the meantime the speed' skater who had fallen raced once more 

* • - 

against his opppnent from Central Europe., 
^ LE 18 



Since early January the. cold weather which covered the Ohio caus 



V 

icy spots in many places on the roads. 
LE 19 ... 



e 



At the museum many younger children who wander a&ut see the bones 



of huge dinosaurs from the past. 
LE 20 



Before the storm the old captain who was lame sailed his ship past 



^ the lighthouse into a port. 
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